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”E6ltorial 

The olassifioation of the citrus fruits is probably 
more difficult than in the case of any other group of 
fruits, and a great deal of confusion exists. This has 
resulted partly from the nature of these fruits, with their 
tendency to produce mutations, and probably, the occur- 
rence of natural hybrids. Another factor has been that 
most of the botanists and horticulturists who have at- 
tempted classifications have been European or American, 
and thus unfamiliar with many of the types which are 
found only in south-eastern Asia. It is, therefore, with 
especial pleasure that The Faumer presents an article by 
the eminent Japanese expert, Dr. Tyozaburo Tanaka, 
dealing with this complicated but highly interesting pro- 
blem. The first part of the article appears in this issue, 
and the remainder will be published shortly. 

Dr. Tanaka is a professor at the Taihoku Imperial 
University and Director of the Tanaka Citrus Experi- 
ment Station in Formosa, Japan. As a student of the 
citrus fruits over a period of many years, he has won an 
international reputation, perhaps second to no other 
authority. His publications in this field are numerous 
and scholarly. 


( Continued on page B.J 




CITRUS FRUITS OF INDIA 

From the Systematie Point of View 
DR. TYOZABURO TANAKA 
Taihoku Imperial Unkersity, Japan 
1. Introduction. 


Before the extensive study of Dr. E Bonavia, there 
ia almost no work giving athorough ^ Jv „ 

fruits of India and Ceylon. Even hy the botanists, wh 
studied his work and interpreted the 
tioned in the book the exact species and 
ed and described are not properly understood, 
of the lack of basic knowledge of tnis group of plants 
grown in other parts of the world. To the leaders 
of the yearly floras and economic botany of this region, 
it is very clear that this country produces the 
citron, the sour lime, the sour orange, the sweet 
orange, and the shaddock, in addition to 
kinds supposed to have been derived directly or i 
directly from these species. Hooker, as the author of 
the mMt complete yet out-of date flora of India, added 
the lemon, the sweet lemon, the bergamot, and Oit,us 
Eystria to this list, and Roxburgh listed a kumquatdike 
citrus, called by him Citrus inermis, in his historical work 
“Flora Indica” published in 1832. Eaflnesque-Sohmaltz 
in 1838 published Gitrus Combara (Combara), C.Oostata 

(Kamala or Kolombok), C. Oongra {Bongm oi Benga ) 

0. Granulata (granular lemon of 

(Kama), and so on, in bis extremely rare book 

Wlluriana ” but these species were entirely foi gotten 
by later inyestigators. The most curious thing however 
is that no mention is made of the commonest loose jacket 
of India, the Suntara (bantra), in the works published up 
to the middle of the ninteenth century. In early days 
as is seen in the “Bombay Flora’^ of Dalzell and Gibson 
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published in 1861, the Simtara orange is thought to be 
of Portuguese origin, as Cintra is the name of a city in 
Portugal, but such haphazard notion was first driven 
away by Bon avia, and he gave it a very inportant place 
as the first class Indian Citrus. He pointed out that 
the 8untara orange is quite distinct from the common 
tight-skinned sweet orange, but it is again different from 
the Mandarin orange of the Mediterranean region. He 
also called attention to the existence of several other 
loose-skin oranges, especially the Keonla (Kavs^al), which 
he thinks still greatly different from the preceding 
kinds. Besides the lemon, lime and the citron, he also 
presented the true Citrus Tiystrix from Ceylon. Such 
an admirable treatise of Indian Citrus fruits has never 
been properly commented upon since no one ever critically 
studied these Citrus fruits from nature. A. W. Lushington, 
Forest botanist of Madras, wrote a critical article on the 
genus Citrus in ‘‘Indian Forester,” June and July num- 
bers of 1910, in which he tried to name various kinds of 
oranges and lemons mentioned in Bonavia’s book, and he 
succeeded to a certain extent. There are nearly a dozen 
publications in recent years dealing with the Citrus fruits 
of India but none reached the point of giving satisfactory 
botanical interpretations about the proper belonging of 
them. It should be emphasized that the old-fashioned 
fuzzy grouping of distinct botanical and horticultural 
units into a few broad-compassed species known in Euro- 
pean gardens, is of no value in understanding the great 
diversity of forms of this group of plants found in their 
home country. It must be remembered that the Citrus 
flora of this region is far more complicated than of any 
other part of the world, and it is absolutely necessary 
to segregate the unit species by precise descriptions to 
comprehend their true nature. It is however not the 
present aim to give a complete botanical account 
of the important kinds met with by the author during 
his trip in India last winter, but it is hoped that this 
short article may help to give a general idea of the extra- 
ordinary nature of Indian Citrus flora. It will be assumed. 
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that the reader will first look up very thoroughly the 
discussion in Dr. Bonavia’s hook and the chapter on 
Citrus in the work of Sir George Watt. It is also re- 
commended not to rely upon those incidental deteiiiiina™ 
tions andthe insufficient information given in various local 
floras and garden books. It should be remembered that 
the correct knowledge can only be built up from 
the attentive study of very large collection of fruit 
samples of herbarium specimens and not from the 
current books. It is also suggested that the local 
vernacular names help almost nothing in the 
identification of species: The standardisation of Indian 
names of unit species is very urgently needed to elimh 
nate misunderstanding. Still is it more needed to com- 
plete various local Citrus floras, by collecting a large 
number of specimens and by preparing good descriptions 
and illustrations. Herbarium specimens and good an- 
alytic colour drawings of fruit samples (not like such crude 
drawings as those of Dr. Bonavia) are very necessary for 
the purpose of recording them and for the future investi- 
gations. Good photographs of such materials are also 
of great value for the same purpose. 

2. The natural groups op Citrus fruits. 

The Citrus fruits are composed of three genera, four 
sub-genera, eight sections and two sub-sections. India is 
the only country that possesses representative members 
of all these groups, except the trifoliate orange, some 
loose-skin oranges, and the kuraquats. In addition to a 
small section of genus Citrus (Subgen. Metacitrus 
Osmocitrus)^ the trifoliate orange, Poncirus trifoliate 
Raf., and the type of the true kumquat orange, i^or- 
tunella [Eufortunella) japonica Swingle, are peculiar 
Citrus fruits of the Yangtze River region in China, but a 
very primitive kumquat, Fortunella {ProtoGitrus) Hindsii 
Swingle occurs wild on south coast of China and another 
member of subgenus Eufortunella also occurs wild in 
Malay Peninsula which was named Fortunella polyandra 
by the writer. Cultivated kumquats of the same sub- 
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genus are rarely found in India, but they are not at all 
common in gardens: The first is Fortunella margarita 
Swingle, the oval kumquat, and the second is F. crassi-' 
folia Swingle, the Meiwa kumquat. The so-called 
kumquat orange of Delhi and Lahore is Citrus miorocarpa 
Bunge, an unique raeraber of the section Pseudo- 
fortunella of the genus Citrus (Subgenus Metaeitrus), 

From the comparative study of a very large number 
of Citrus species, the author came to the conclusion that 
the genus is clearly divided into two subgenera, one 
having a distinct inflorescence, and the other without a 
definite common penduncle. 

The principal races of the genus Citrus come under 
the subgenus Archicitrus comprising the following five 
sections with their principal Indian representatives: 

Sect. 1. Papeda, represented by Citrus latipes 
Hook. f. and Thom, which was unfortunately confounded 
with C. hystrio: in Flora of British India. 

Sect. 2. Limonellus^ represented by the acid lime, 
Citrus aurantifolia Swingle. 

Sect. 3. Gittophorum, represented by the citron, 
Citrus medica Linn. 

Sect. 4. GephalocAtrus^ represented by the shaddock 
(Chakotra), Citrus grandis Swingle. 

Sect. 5. Aurantium^ represented by the sour orange, 
Citrus Aurantium Linn. 

Most of the tight-skinned oranges and lemons belong 
to the above given five sections, of the first subgenus 
{Archicitrus), and all loose-skin orange types belong to 
the second The members of the former subgenus gener- 
ally have not very flattened fruits and never get very 
deep colour. The acidity of the pulp is generally strong and 
the vesicle wall is elastic. Seeds of this subgenus con- 
tain white embryos with very few exceptions. The habit 
of plant in the first three sections is more low branch- 
ing and the twigs are often much flexuose, whereas that 
of the last two sections is tall growing without such twig 
character. The first section § Papeda, comprises Oitrus 
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species haying few-flowered raceme, bearing rather small™ 

sized white flowers with a rather small number of free 
filaments. Fruits are yellow, sometimes fairly good sized, 
^dobose, thick-skinned and the rind is adherent and tough. 
The pulp is pale yellow, with very characteristic extreme- 
ly short vesicles and never sweetens. The petiole wmg 
is extremely large, attaining to the size of the lamina. 
The second section § Limonellus, involves species having 
similar flowers but differs in having with a fruit very 
thin, leathery skin, much elongated vesicles also^ pale 
yellow pulp which never sweetens. The petiole wing is 
generally distinct and the texture of the leaf is usually 
thin. Seeds of the former are extremely elongated, 
flattened, upright in position, with a reticulate mark 
printed on the surface, while those of the latter are obovate, 
comma-shaped with pointed base and no other peculiari- 
ties. The third section, § is a large group 

primarily distinguished by large p urple flowers, wing- 
less petioles, and pleasantly aromatic acid fruits, oblong 
in shape, providing an apical mamilla In some cases, 
white-flowered species with acidless pulp may occur by 
the drop-off of dominant characters,^ and the petiole wing 
may develop in large fruiting species. The rind of fiuit 
is still pale yellow, as in the former sectipns, but rarely 
deep orange-coloured species do occur, and tightness of the 
rind is also lost in very rare cases. The nurnber of flowers 
and the filaments is much increased, the size of flowers, 
leaves, and fruits are also increased, the size of the 
petiole wing is decreased, and the seeds become smooth 
resembling the shape of those of the melon. Pulp vesicles 
are still very much elongated and light-coloured, not 
much different from the former section. Serration is 
often very clear on the leaf margin. 

The fourth section, § CephahcitruSjis greatly differ- 
ent from the former, but to some extent it resumes the 
character of the first sections, in the general approach of 
leaf shape, the occurrence of quadripetally, and flat, often 
upright reticulated seeds. The enlargement of the stalure 
and the plant organs are very conspicuous in tins seetiou 
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having many-flowered very large inflorescence, extremely 
large flowers with pure white recurved petals, and more 
or less united numerous filaments, segments, and seeds. 
The number of filaments is however much larger in the 
former section and probably also the number of individual 
pulp vesicles. The fruits are extremely large, not 
elongated, the apex is always rounded and the rind is not 
tough as in the former sections, though it is very thick 
and still yellow in colour (except in some cultigens) The 
pulp generally sweetens in full maturity, and the large 
vesicles becoming shorter, sometimes arranged very 
irregularly, and interwoven. Anthooyanin colour often 
develops in tha pulp but never on the flower petals. 
Seeds are extremely large and sharp striated. Pubse- 
cenoe is frequently noted on twigs, raidveins of the leaves,; 
and on the surface of the calyx. In most oases, the 
petiole wing is very much developed and the lamina has 
strong venations and thick texture. 

The fifth section, § Aurantium^ very much resembles 
the former but is characterized by general decrease in 
the stature, size of organs, number of flowers in the 
inflorescence, anthers, segments and seeds. The petals 
are still largely recurved as in the former section, pure 
white, with filaments moderately united, as in the former 
section. The fruits are globose, generally deep coloured, 
thick and tight skinned, but the rind is brittle. The 
pulp is generally juicy and the vesicles are narrow. The 
increase of sugar content in the pulp vesicles is also 
much more advanced than in the former section. The 
petiole wing of the leaves is rather well developed but not 
so large as in the preceding but the venation of the 
lamina, is still strong and leaf texture is still thick. 
Seeds are however much reduced in size and the striation 
is never very strong. 

3. The Loose-skin oranges 

This group of Citrus fruits is very much misunder-. 
stood in western countries, as they do not produce many 



THB ALLAHABAD S'ARMEK 


races. In the Asiatic countries, it forms the most 
tant part of the Citrus industry and the races, upon whi 
Ktirise is based, are greatly di-rgcnt m a 1 locdr- 
ties This fact has never been properly understood, and 
it is erroneosuly thought that the 
one kind belonging to Citrus nokhs, just as the tioh 
skin orange industry is based on one specie, C. sinensis. 

The loose-skin oranges {Citrus subgenus Metacitrus) 
are classed into three sections, every member of which is 
characterized by more or flattened 

with loosely attached segments, thin wa led not greatly 
elongated pulp vesicles, an open central column, and 
greenish cotyledons of the seeds. The^ first section, § 
Osraocitrus, is confined to the Yangtze Kiver territory in 
its wild occurrence, but has been brought to other parts 
of China, apd to Korea and Japan in very early days, its 
leaves very much approach those of having 

extremely large petiole wings, but the habit of flowenng 
is o-reatly different. The flowers of this group are solitary 

or fascicled, never forming an inflorescence very large in 



HISTORY OF HORTICULTURE IN INDIA 

W. B. Hates, M. Sc, 

Uarticulfuralist, Agricultural Institute 

“^Such mangoes as are good are excellent. Many are 
eaten, but few are good of their kind. They pluck most 
of them unripe, and ripen them in the house. While 
unripe, the mango makes excellent tarts and extremely 
good marmalade. In short, this is the best fruit of 
Hindustan. The tree bears a great weight of fruit. Many 
praise the mango so highly as to give it preference to 
every kind of fruit, the muskmelon excepted; but it does 
not appear to me to justify their praises.” 

Thus wrote Baber in his Memoirs, and one interested 
in the history and literature of horticulture cannot but 
wish that other early writers had written as fully, 
accurately and zestfully. Even Baber, however, seems to 
have had the common failing of remembering the melons 
and other fruits of his childhood as being more luscious 
than any others. Baber has more to say about the mango, 
and mentions some twenty-seven other fruits w'hich he 
found growing in India. This is no dry list, but contains 
such statements as the following: ^The plantain has two 
good qualities: the one is, that it is easily peeled — the 
other that it has no stones, and is not stringy.’ On the 
jaman Tts fruit resembles the black grape, but has a 
more acid taste, and is not very good.’ He mentions that 
the jackfruit is borne on the branches, trunk and root, but 
likes neither the flavour nor the appearance, which he says 
is ‘like a sheep’s stomach made into a haggis.’ The date 
is reported to resemble the animal kingdom in two res- 
pects. It dies when its head is cut off, and bears no fruit 
without the presence of the male tree. The tapping of 
the date palm, for juice is described. 

The other fruits mentioned by Baber are the tamarind, 
.mohwa, hirni^ ‘kermeric’ (carambola), ‘badhil’, jujube, 
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nut, tar^ naranj or orange, A'27/^ 

comm 

;:':xiz:Ss V,, .., ii..* n • •»<»• “■»“ 

into the heart of it, it melts away . 

Tnrlia nor is the writer capable of such an P 

tlSt IV'^S'iioFd that the readers ^riU correct 

any mTsfaU^s, arrd add irther informaUcn either ru 

articles in this journal or “ the Hindu 

author. The aid of those familiar with the iimuu 

classics is particularly desired. 

Very little mention of fruit has been found in such 
English IrnnsUtions of the Hindu classics =1:® J?’'® 
pontiiltecl The Matsya Pumnam, trauskted by A 
Taluodar of Oudh’, mentions the following iruits: 
breadfruit, man go-hog-plum, 

jujnhe, lemon, plantain, pomegranate, Ewlhca 

i (9) rose-apple, Eugenia jambolana, bael, tamannd 

karanda and grape. If this is a correct translation, it 

affords evidence that these fruits have 

Tnflia for a very long period, which is ceitainlj ^ ^ , 

most if not aU of them. However, it should he 

ed that the translation of such names is frequently e y 

difficult, as the 

one fruit at different times in the history of 
and in dead languages it is sometimes impossib e to know 
nositively what fruit is meant by a. certain name._ On 
Cnders at the inclusion of the breadfruit, which is 
grown only in the southern part of India, and not common 
fy there, and the exclusion of the much more important 
jlekfruit, of the same genus. The ‘Taluqdar ®c™8 

times to consider the wood- apple the same as the bael. 
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and one does not know -whicli should he included, or 
whether both are meant. 

Among the earliest foreigners to visit India and leave 
written records of their travels are Chinese Buddhist 
pilgrims. One of these, Yuan Chwang, was in this coun- 
try from 629 to 645 A. I). According to a translation 
made by Thomas Walters and published in 1904, the chief 
fruits -were the mango, tamarind, mohwa, jujube, wood- 
apple, rayrohalan (probably phytlautTi usimhlica the aonla)^ 
a species of Diospyrus, Fims glomerata^ plantain, coconut, 
and jackfruit. There is also a reference to the peach and 
pear as having been introduced into India from China. 
Pomegranates and sweet oranges are also mentioned. 

A number of the temperate fruits seem to have been 
growing in the region to the north-west of India for many 
centuries. Yuan Chwang states that ‘from Eiashmir on’ 
(apparenty on toward China), pears, plums, peaches, 
apricots and grapes were planted here and there. Light 
is shed on his own horticultural background when he 
mentions that the Chinese jujube, the chestnut, and the 
green and red persimmons were not known in India. 
Baber speaks of the grapes, melons, apples and pome- 
granates of {Samarkand, and lists the following as growing 
in the cold region around ICabul: grapes, pomegranates, 
peaches, pears, apples, quinces, jujubes, damsons, almonds 
and walnuts, while in the warmer section he found the 
orange, ‘citron’ (with a berry like the karonda) and a fruit 
called amluk. Mention is made of the Bagh-i-Yafa 
(Garden of Fidelity) in Afghanistan, where he found the 
pomegranates excellent but ‘not equal to the fine ones of 
our country.’ 

Baber was not the only Moghal writer who mentions 
fruit. The author of the Ayeeii Akbery lists a number 
of fruits, including the pineapple and custard apple which 
are not found in the earlier lists. Both of these fruits are 
believed to have come originally from tropical America, 
although many have regarded the custard apple as 
indigenous to India. 
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Early European visitors to India 

was strancre and interesting, and wrote about it freely, 

frequently” mentioning the fruits and 

which they saw. One of the first was one WiUam Bruton 

who sailed from England in 16B2, and afterward wi ^ 

News from the East Indies, or A Voyage to 

He states, ‘Good fruits they haye in 

nuts, mangoes, pine-apples, guavas, 

orano-es’ The mulberry was grown, but kigelj tor al 

nrodSction. Pietro Della Valle, who was m India even 

Lrlier ( 1622 - 23 ), found the following fruits whicli he 

said bad been brought from Brazil: Papaui 

or Cagiu (cashew), Giambo (jaman), Manga 

•.mango), and Ananas (pineapple). . , 

‘Asia, the first part being An Aoourate Deswipti^ o 
Persia and the Several Provinces thereof, Ihe Vast 
Emnire of the Great Mogol, and other Parts of 
pa"t of the title of a book published by John Ogtlby m 
1673. If the statement that a pint of Ganges ; . 
•weighs only half as much as of any other water is a fair 
example of the alleged accuracy, not too much 
can L placed in the list of fruits which is given. How- 
ever the^list is of some interest for its spelling as well as 
its contents. The chief fruit is said to be the coconut, 
and the others ares bananas, anana’s jaoa, 
iambes, jambolins, fangomas, carambolas brindoins, 
Lrions, papaio’s, injames, tamarind, oaranda s and man- 
gostans.*^ Itis iot clear what fruits are meant bj. a 

numbor of those terms. , . i-. j. 

Medical men have contributed much to literature, and 
one who surely deserves to be quoted at some length is 
John Fryer, M. D., who travelled m Persia and India from 
1672 to 1681. Hear Madras he found plantains, the guava, 
iackfruit mango, ‘plum’, pomegranate, and bouanoes 
which he said were smaller but better than plantains; 
and in ‘Canatick’, the ‘thamarind’. His medical interests 
are apparent from the following quotations: ...the Mango 
(which they have improved in all its kinds to the ntmost 
Perfection) being a Sovereign Medicine: they are the bes . 
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and largest in India the Fruit when green scents like 

Turpentine, and pickled are the best Achars to provoke an 
Appetite: when liipe, the Apples of Hisperides are but 
fables to them: for Taste, the hTectarine, Peach and Apri- 
cot fall short; they make them break out, and cleanse the 
Blood, and Salivate to the height of Mercurial Arcanaes: 
and afterwards fatten as much as Antimony, or Acorns 
do Hogs.’ ‘A Pine-Apple. ..the Taste inclinable to Tartness, 
though most excellently qualified by a dulcid Sapor that 
imposes on the Imagination and Gustative Faculty a 
Fancy that it relishes of any Fruit a man likes, and some 
will swear it,..’ 

Another doctor, Francis Buchanan, M. B,, published 
in 1807 A Jovrneij from Madras through the Countries of 
Mysore^ Canara. and Malaoar^ in which he states that in 
the gardens of Tippoo the apples are much better and the 
peaches much worse than in Calcutta. In Seringapatam 
he found the coconut, plantain, lime, sweet orange, bitter 
orange, guava, pomegranate, jackfruit, mango, Phyllanthus 
emhlica^ tamarind and Spondis duhis. From the other 
side of the Peninsula, we find the following fruits of 
Bombay gardens listed by James Forbes in his Oriental 
Memoirs, published in 1813: Guava, plantain, banana, 
custard apple, jaea, tamarind, cashew-apple, ananas, 
jamboo, orange, lime, citron, grape, pomegranate, mango, 
pompelmose or shadock (pummelo), carambola, bilimbing 
and corinda. Bengal is also represented, by M. Martin, 
who published, in 1838, The History^ Antiquities^ Topo- 
graphy^ and, Statistics of Eastern India. In it he lists 
the following as fruits of Dinajpoor district: Mango, jack, 
Psidium, pineapple, papaya, Engenia jambos, Batabi (0. 
deeumana)^ mulberrjq pomegranate, peach, and in the 
gardens of Europeans, also the loquat, litchi, wampi and 
avocado. . _ ^ 

While Ceylon is not politically part of India, it is so 
closely related as to make the history of its fruits of 
interest. The prospect for fruit growing there must have 
appeared very good to J. W. Bennett who published 
Ceylon and its GapabilitieSj in 1843, for he lists 35, in- 
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digenoiis fruits as well as 21 naturalized frii^. 

Tlie former list cannot be re.^arded as at all accui ate, but 
indicates wMcli fruits were by that time well established 
in Ceylon. His ‘indigenous’ fruits are the pineapple, 
orange, shaddock, lime, citron, guava, papaya, mango, 
custard apple, bullock’s heart, bilimbing, carambole 
Annona jack, breadfruit, which 

he calls St. Helena almond), Citrus tuheroides, Jdugenm 
malaccencis, Triplwsia aurantiola, plantain ( l/ws ■ 
tufTi), banana (M. paradisica), cache w apple (cashew), 
Zizyphus sjnnosus, jar plum [Galyptvanthes 
wood apple, khoii {Dbnocarpus sp ), Uxwdvmd, Ficus 
shcamorus. rattan [Calamus rotang), Ceylon olive [Lie- 
acarpus serratus), melon, slime apple [Emhnjoptoris 
o'lutinifera) myrobolams (Myrobalamiis zeylanires), and 
watermelon. The naturalized exotic fruits are the man- 
gosteen, rambutan, nam-nam (Cynometra cauUnora), rose- 
apple, soiirsop, Brazil cherry, strawberry, mulberry, 
vinifera grape, loqnat, star apple, Canary almond (Can- 
arium communis), lemon, bladder cherry (Physalis alka- 
hengi), fig, lovi-lovi, stripe-leaved pineapple, wampi, pome- 
granate and melon. 

Before these later books were published, Europeans 
living in India had begun to establish gardens and were 
interesting themselves in the fruits as well as the flowers 
of the country, and also such as they could import, in 
1820 that most versatile missionary, ‘William Cary , iiad, 
founded the Agricnltural and Horticultural Society ot 
India. The first volume of its traiisaetions was published 
in 1837, and contains a note written by Bobert lyHm*, 
M. B. of Allahabad, describing the agriculture ot the 
district, and stating that he had the following fruits grow- 
ing in his garden: Lemons, limes, the orange, citron, 
pomegranate, pumplemiiss, figs, lichies, guavas, peaches, 
apples, vines, custard apples, papayas, plantains jammims, 
iuiubes, and mangoes. The chief orchards of the district 
were said to he of mango and jammuo, while bela fruid and 
mulberries were also grown. The famous guava orchards 
of this district seem to have been planted later, 
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Between 1837 and 1811, eight volumes of the Trans- 
actions of the Society were published, Proceedings were 
published monthly from January, 18 1, to June, 1842: and 
the Journal from August 1842 until 1920, when lack of 
support forced its discontinuance. Since then only annual 
reports are published, although the Society ooiitinues to 
exist, and to maintain its beautiful garden in Calcutta. 
In the early days branch societies were established, and 
there is reference to that at Allahabad, which on ikugust 
16, 1841. had tO members, of whom it happened that bne- 
half are Christians and the others natives.’ One wonders 
what inducements would have to he offered to secure 60 
members for such a Soicety today, A note in the Pro- 
ceedings for May, 1842, records the first successful ship- 
ment of English fruit trees to Tipper India. They went 
to Saharanpur. 

The early interest in gardening, under conditions 
so different from those in Europe, encouraged the pro- 
duction of gardening manuals, some of which have gone 
through a number of editions and are still popular. Most 
of these are intended for the guidance of the amateur 
gardener, and devote the most of their pages to flower 
growing and landscaping, with a shorter section on 
vegetables, and a still shorter one on fruits. Even today 
there is no book of any standing on Indian horticulture 
from the commercial point of view. 

One of the earliest of these manuals was “The 
Indian Handbook of Gardening,” by Speeds, published 
first in 1842, and revised a few years later as “The 
Hew Indian Gardener,” It is typical in that it deals 
with vegetables, fruits and flowers, and it is interest- 
ing to note that nearly 60 species of fruit are dis- 
cussed. These are : Peach, apricot (rare), almond, 
Terminalia catappa, plum, ‘native plum’ (jujube , cherry, 
■Java plum’ {Eugenia jambolana), olive [Olea dioica^ said 
to be indigenous to Eastern Bengal , ‘native olive’ {Elae- 
ocarpus surjius), mango, hog-plum, apple, pear, quince, 
luquat, Malay apple {Eugenia alba), ‘leechee’, lougan, 
wampee, mangosteen (very rare), custard apple, bullock’s 
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heart, sour sop, aYOcado, jack, guava, pomegrauate, earam- 
bola,,pierardia {lutkoo or Lutka, Fierardia sapida),-^&&mme 

flowered carissa(karonda),paneolaplum(^?2pew«a^anzo/a), 

India star apple {Ghrysophyllum acuminatum said to be 
indigenous in Sylhet), papaw, orange (chiefly m the 
eastern parts of India), citron, lemon, lime, fig, plamtain, 
pineapple, grape, grewia (phalsa), mulberry, raspberry, 
strawberry, ‘winter cherry’ (Cape gooseberry), the nut 
Gorylus avellana the filbert, waluut, musk melon, water- 
melon, coconut, ‘Borassus (taree), ele|)hant or wood apple, 
Bengal quince (bael) tamarind, Indian sorrel. 

‘‘The Forests and Grardens of South India” by Cleghorn, 
published in 1861, deals only incidentally with fruit trees. 
But three years later there was published a book which 
has probably been the most popular book on Indian gar- 
dening for nearly 75 years, as Firminger’s Manual. It 
was first issued as a Manual of Gardening for Bengal and 
Upper India, by the Eev. Thomas A. C. Firminger, M.A., 
Chaplain on the Bengal Establishment. “India Garden- , 
ing” by Pogson was published in 1872, and deals with 
much the same list of fruits as Speeke’s book, but in 
somewhat more detail.” “Hints on Gardening in India” 
by G. M. 'Woodrow, of the Ganeshkhind Gardens, Poona, 
was first published in 1876, a rather small and general 
book which has gone through several editions and later 
appeared under the title “Gardening in the Tropics.” The 
first edition of “A Manual of Gardening for Western and 
Southern India,” by Eiddell must have been published by 
this time, as the 5th edition came out in 1884. After a 
short general section it deals with ornamentals, vegetables 
and fruits, the species being arranged in alphabetical 
order. The same treatment is used by Warde in a small 
book published by the Army Press in Simla, without 
any date. 

In some ways the most significant book on a horti- 
cultural subject written inindia is “The Cultivated Oranges 
and Lemons etc. of India and Ceylon,” with researches 
into their origin and the derivation of their names, and 
other useful information,' by E. Bonavia, M.B., Brigade 
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Surgeon, Indian Medical Service, It was accompanied 
by a volume of carefully drawn illustrations, and publish- 
ed in 1890. This is a scholarly work of 333 pages, and 
while many of the conclusions cannot be accepted today, 
it is still of real value, and was a most remarkable con- 
tribution to the knowledge of an imortant group of fruits, 
the classification of which is still very difficult. Eonavia, 
showed clearly how untenable was the position taken by 
previous botanists, yet his work seems to have had little 
direct effect. This fact struck Lushington, who in 1 910 
published a long article on the genus citrus iu The 
Indian Foeestee, in which he attempts to work out a 
systeratic classification based on some of Bonavia’s theo- 
ries. 

Woodrow, whose more general books have been men- 
tioned, published a small work on the mango in 1903 
which was perhaps the most complete treatise on the 
subject until the “Book of the Mango” by Burns and 
Prayag appeared in 1920. 

Mention should also be made of two later books on 
gardening each with only one brief chapter on fruits, 
revised editions of which are now being prepared. One 
of these, “The Indian Amateur Glardener,” by ‘Landolicns’ 
bad reached its third edition by 1902. 'fhe other, “The 
Amateur in an Indian Garden,*’ by S. Percy-Lancaster 
was published in about 1929. 


We have a very interesting booklet of 53 pages en- 
titled “The Young Builder” wldch is printed by the 
Edinburgh Press, 300 Bow Bazaar Street, Calcutta, and 
published by the author, Mr. R. M. Robertson, architect, 
at Moni Yilla, Darjeeling. This booklet is for the in- 
struction of apprentices and beginners in building cons- 
truction. It explains the problems of building simply 
and in easy language, and includes simple discussions of 
the elements of architectural design. For those who aro 
especially interested in building construction it is a very 
useful booklet. The price is Rs, 3, 



FURLOUGH OBSERVATIONS 

Mason Vaugh 

Agricultaral Engineer^ Agricultural Institute 

As we have travelled round, nearly half way round 
the world geographically and considerably more than 
half way round in miles, I have tried to observe things 
of interest agriculturally. Some of them may be of 
interest to readers of The Farmeb.. 

After leaving India, the first agriculture we observed 
was along the Suez Canal where for a considerable dis- 
tance from the southern end, there is cultivation along 
the canal. There was no opportunity to^ go ashore but 
the impression was that it was very similar to Indian 
cultivation, cattle being used to draw a plough which 
from a distance appeared much like an Indian plough. 
The cattle observed through a glass appeared to be better 
than the ordinary Indian cattle, having large udders. 
The fields often contained lucerne and wbat appeared to 
be Bnrseem. 

Though we spent several days in England, I got 
very little chance to observe at close range. One day 
was spent at the Institute for Research in Agricultural 
Eno’ineering where I was cordially received. I was 
taken to several farms which were fairly completely 
mechanised, for brief visits. Much of the land is in grass. 
Arable farming seems to be done very thoroughly. I 
was struck by the prevalence of cast chilled ploughs, 
the steel plough bottom seeming to be practically un- 
known. I spent a half day visiting Reading College. 
I got the impression that dairying was given the chief 
place in their work with much emphasis on cheese 
making. The Agricultural Engineering department was 
poor and I was not shown much else. 

I spent several days visiting engineering firms where 
I was given every possible help and attention and was 
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sliown round plants and taken to points of inteiest, es- 
pecialij^ places where I could learn things to help in 
making better ploughs. 

Since arriving in the United States, we have travel- 
led some 7,000 miles by car from Uew York down to 
Atlantic City and h lok, across country through Itheca, 
Greueva, Niagara Falls, Buifalo and Chautauqua, New 
York, down across the states of Ohio, Indiana and 
Illinois to central Missouri. After visiting our relatives, 
we returned by practically the same route to north- 
central Ohio, where we are to spend the winter. After 
establishing ourselves in our home here, we again 
started out and drove down through Ohio, Kentucky, 
Tennessee, Alabama, Mississippi, and into Louisiana. 
We returned through the same States hut most of the 
way by different roads. 

As we went westward on the first trip, the winter 
crops of wheat and barley and spring oats, as well as 
hay, were being harvested. Threshing was also in 
progress. The striking feature of the harvest was the 
extent to which combined harvester-threshers are dis- 
placing other methods of harvesting. I stopped and 
talked to users and found them enthusiastic about them. 
Twine makers and dealers have been much agitated here 
over the amount of foreign made binder-twine which has 
been coming in from countries where the fibre is pro- 
duced and twine made directly. My impression is that' 
their agitation is misguided. If I read the signs aright, 
the market for binder-twine, foreign or domestic made, 
will rapidly dwindle to practically nothing in a few 
years as the whole crop will be harvested without being 
bound into bundles at all. The wheat crop was very 
good throughout the area we covered, offsetting to a 
considerable extent the disastrous drought which ruined 
the summer crops. 

The overwhelming feature of mid-western agricul- 
ture this season was the terrible heat and drouth. Ohio 
has a fair corn crop, Indiana and Illinois have some, 
west of the Mississippi River there is little. The tern- 
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peratures were liigli, up to il3» F. or more and persisted 
for very long times. Not only were crops badly damaged 
and people suffering but even trees were killed in many 
places. There were no such dust storms as had happened 
previously. By the time we reached Missouri, the 
harvest was finished there and the drought had brought 
other activities largely to a standstill. I did see some 
terracing being done and many people were digging 
ponds and drilling wells for water supply. 

As we went southward, we saw a great contrast in 
the appearance of the countryside. In the nortb, the 
farms look well kept, the crops are clean and the fences 
are kept in repair. As we went soiithwara, especially 
in Alabama, Mississippi and Louisiana we could see that 
the houses, of wood, were rarely painted, fields were not 
always fenced, and the whole aspect of the countryside 
was one of neglect and careless cultivation. The differ- 
ence may be explained in several ways.^ In the north, 
many if not most of the farmers own their land. They 
have up-to-date tools and implements, mauy use tractors. 
In the south, the farming is done mostly on small 
plots hy tenant farmers, many of whom are negroes, 
illiterate and poor, and most of the work is done with 
small implements using often only one mule or horse. 
The results show strikingly in the work accomplished. 

We visited several places of int rest. Berea College 
in Eastern Tennessee draws its students largely from 


the poorer mountain families. They are doing a great 
deal to foster cottage industries. A large number of 
the students earn much of their expenses and the college 
maintains various things for them to work at ranging 
from hand looms, through a gasoline filling station to a 
hig hotel. We spent some time there and were im- 
pressed with the idea that most of the cottage industry 
catered to a luxury trade and that the prices asked 
would shut the products entirely out of any market 
where the prime requirement was serviceability. Most 
of the work, aside from the bakery, laundry, etc., serving 
the community, was run on a purely commercial basis 
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to provide work and not for training purposes at all. 
They do not expect the students to follow the industries 
at which they work after leaving the college. Tus- 
keegee, on the other hand, has extensive shops for the 
training of workmen. School was just starting as we 
arrived there so perhaps we did not see it at its best; 
our impression was of half-filled shops. We w^ere told 
repeatedly that the students were much more demanding 
professional courses and literary education and less and 
less, technical training. We were very favourably 
impressed by the general appearance of the Institute and 
the earnest, intelligent expression of the students as 
they went about their duties. 

We visited the new Norris dam near Knoxville and 
the famous Wilson dam at Muscle Shoals. At the latter, 
we saw the fertiliser factory where superphosphate is 
being made by extracting phosphoric acid from the rock 
and using it to treat other rock to form the super. The 
original extraction is by smelting in electric furnaces, 
recovering metallic phosphorous. This is either con- 
densed and stored for future use or burned at once and 
converted into the acid. The acid is then mixed with 
the phosphorous bearing stone, stored for some ’ weeks 
to allow the reaction to be fully completed and the mate- 
rial to dry before being crushed and bagged to go to 
farmers. 

This fertiliser is being used in the Tennessee Valley 
Authority scheme cf agricultural improvement. It is 
furnished free of cost to farmers who will contract to co- 
operate ill their programme which involves terracing the 
fields to prevent erosion, the use of lespedeza and other 
soil building crops, and a general scheme of improved 
agriculture. The cost is recovered, I believe, from pro- 
fits on the sale of electric current generated at the dams 
in the valley. 

Terracing is very widely practised all over this area 
and is being done increasingly. Strip cropping, contour 
ploughing and planting and other methods are being 
experimented with. Alabama farmers are . getting 
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excited over sann as a green manuring crop. As an 

example, I was told of one farmer who sowed some oU 

pounds of seed some years ago on land previously pro- 
ducing about 4 mannds of maize seed per acre. Attei 
ploughing under the crop, his peld jumped to some 0 
maunds and has remained there since. The practice is o 
allow it to seed before ploughing under. When a cuiti» 
vated crop like maize follows, that between the rows is 
ploughed out like any other weed Whatever is m the 
rows matures and makes seed enough for the following 

^In Tennessee, great interest is being taken in lespe- 
deza. At Knoxville, they are experimenting on the^ pos- 
sibility of growing crops; even cereals in a comparatively 
permanent lespedeza sod. They are trying to develop a 
plough which will open only a narrow fuiTOW, wiUiout 
disturbing the whole sod, with the idea of planting the 
seeds in these furrows. They seem convinced of the 
value of the method, the only question now being ot 
equipment which will do the work 

At Knoxville, I also saw a small hammermill grinder 
which seemed to me to have considerable promise. The 
new thing about it was a vibrating feeder which seems 
to feed the grain to the grinder with remarkable uniform- 
ity. They 'are also working on a small fanning mill, a 
small thresher and various other things, all designed to 
help the small cultivator. 

I spent a very interesting afternoon at Ahum, 
Alabama. Unfortunately the liead of the Agricultural 
Jilngineering Department was busy. He is an old class 
ma?e of Dr. Higginhottom, Prof. M. L. Nichols. He has 
been spoken of to me as the one who combined the widest 
knowledge of soils and agricultural engineering in the 
United States. He has done a lot of research to try to 
develop a method of designing plough bottoms by mathe- 
matical formula and tbe department is now working on 
soils physics. I had the good fortune to spend the after- 
noon with Dr. Yoder who is doing this work. They are 
developing a method similar to mechanical analysis of soils 
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with wliioli they haye been able to determine very accu- 
rately the erodability of soils and to learn why some soils 
erode while others on the same slope and under similar 
working do not. They think it is a function of the de- 
gree to which the soil slakes under water into consituent 
particles, those breaking down m< st completely eroding 
worst. 

The College there, in co-operation with the U.S. De- 
partment of Agriculture, hare set up one of the most 
unique laboratories fur the study of the relations between 
soils and implements I have heard of anywhere in the 
world. They have a series of plots enclosed in concrete 
wails within which they have filled different soils so as 
to have a wide variety of soil texture and structure avail- 
able in the one spot. The plots can be covered to shut off 
rain water or sprinkle irrigated so that moisture condi- 
tions are under control at all times. Bails are laid on top 
of the concrete walls and an elaborate dynornometer car 
has been built so that it is possible to measure every com- 
ponent of force acting on any implement under test in 
any type of soil chosen. The laboratory is just nearing 
completion. It appears likely to materially enlarge our 
knowledge of the inter-relation between soil and imple- 
ment. They also have an elaborate system for measuring 
runoff and soil loss from plots under different conditions. 

Enroute from Missouri here, we visited the Illinois 
State Fair and on our way south, we visited the Ohio 
State Pair. Both had to be done hurriedly but we did get 
to see something of the cattle, horses, implements and 
other displays. In both cases they have a ‘Munior Fair” 
especially for the young folks, boys and girls, in which 
they exhibit their work, I found this intensely inter- 
esting. 

We were fortunate in having no accident or major 
trouble on the road till within about 15 minutes of home 
on the end of the trip south. We were then sides wiped 
by a drunk driver and considerably damaged. Tlie 
damage to the car has been largely repaired and the 
injuries are healing rapidly so we think we were very 
fortunate in that also. 



RESEARCH AT THE INSTITUTE 


During the present year there are three Projects 
of research being carried on at the Agricultural lustitute 
Two of these are connected with the Animal Husbandly 
and Daiiying Department and^ the^pS 

Department. The short notes given here state the prob 
lems which are being studied and the purposes of tne 
particular research which is being done. Jiach is written 
by a staff member who is engaged in that particular rc- 
search. 

1 . COMPOSITION OF MILK 


By I. D. Dhaeni, M.Sc. 

Careful studies of the composition of ^ 

Ion- been needed. Most of the problems of milk pi oduc- 

tioii stand to gain by an accurate ^ 

composition : cattle trading, animal feeding, dairy maun 

faoturing and veterinary service, each can 

so obtained. Not only these but the problem of home 

nutrition could be more intelligently coped 

rate descriptions of milk composition were available. ^ 

After consultation and discussion a research project 

on this problem was planned and approved to be carried 

on by the Agricultural Institute in co-operatimi with the 
Imperial Council of Agrioulral Beseareb. The problem 
selected was the composition of milk of Indian cattle and 
is to include Scindbi cows, Holstein— Soiudhi cows, butta- 
loes, and village cows. 

There have been very few analyses of milk reported 

in India, and most of these have been incomplete. In 

most cases the fat percentage was determined. In ad- 
dition some workers have determined the specific gravity, 
the percentage of solids not fats, and the percentage ot 
total- solids. Unfortunately the data from different ex- 
periments cannot he easily compared hecanse m the pub« 
lished results there has been no mention as to how ^ ex- 
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periments were carried on: wlietlier the samples were 
from, indiyidual cows or from herds or whether the sam- 
pies were composite ones or were from one milking. 

In this experiment the animals are selected accord- 
ing to their environment (whether village or Institute 
cattle), different lactations, state of nutrition and age. 
Cows of ages of three years or more are being used. 
Regular records are being made of the kind of feed given 
and of changes in the weather and the season. 

In this experiment it is intended to determine the 
the physical properties : specific gravity at 60° Fahren- 
heit, and the freezing point, and the chemical properties 
of (1) percentage of fat (2) percentage of protein (5) per- 
centage of lactose (4) percentage of total solids (5) percen- 
tage of solids not fat (6) percentage of ash (7) percentage 
of calcium (8) percentage of phosphorus. The study will 
also include the kind of protein and organic sulphur found 
in milk if time and funds allow. We have no report of a 
worker so far who has investigated the organic sulphur in 
milk. The effect of changes in weather, nutrition, season 
and age, on lactation yield and on the constituents of 
milk will be closely observed for each of the different 
breeds. 

Included in the final report of the experiment will be 
a digest of the results of former experiments on this 
general problem. 

2. FEEDING VALUE OF MOLASSES 

By a. Rathoee, B. Sc. (Ag.) 

Since 1932, when the sugar industry was given pro- 
tection, there has been a tremendous increase in the pro- 
duction of sugar. This has led to the production of large 
quantities of molasses as a bye-product and the conse- 
quent problem of disposing of it. Various methods have 
been and are being tried. These range from using 
molasses as road building material, to its refinement to 
make it suitable for human consumption. It may be 
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pointed ontthat molasses has about 60 pel 

drates of which about 26 per cent, are luve.t sUoar. I h 

ft possesses a high food value and its use as feeding stuff 

seems to be natural enough. America 

A number of trials have been conducted in Ameiica, 
Hawaii and elsewhere using molasses for cattle “ 
fs an appetiser. In India, S. Labhsingh au 8^ Gambir- 

sin»h have done some work at Lyallpur and they repoi 
very favourable results except during 

Eecently. the U.P. Government initiated a scheme 
for findine- the feeding value of molasses. The work w. 
entrusted'to the Hareourt Butler Technological Institute 
Xch in turn decided to have the trials run at several 
places. The Allahabad Agricultural Institute was chosen 

L one of the places and the Technological Institute pro- 
mised free delivery of twelve hundred maiinds of mixed 
molasses feed at Naini station. 

The obiect of the experiment is to see the influence of 
feeding molasses on (1) work stock ; (2) milch stock ; and 
(3) young stock. The issues under inyestigation a«:e 
palatahlity of the feed, (2) effect of the feed 
(h) body weight and (c) production of milk or diaft, and 
f3) the^ value of the feed in terms of some well-known 
ked At present the trials are confined to work stock 
but it is hoped to extend them to the other stock also. 

Eecently, the “paired feeding method” has come into 
vogue in feeding trials. This method lends _ itseli very 
well to the present work and is being applied la this trial. 

Ei<^ht pairs of bullocks have been selected from the 
Agronomy department work stock. The animals m each 
pair are more are less similar in breed, age, health, body 
weic^ht and general constitution. The animals have been 
examined by the Institute veterinarian and thoughout 
the experiment a watch will he kept for any unusual 
symptoms. The pair-mates always work m the same pair 
thus doing equal work. They receive similar treatment 
in all respects except in feeding. They are muzzleu so 

that they do not have any opportunity to eat anytiimg 
not prescribed in the experiment. 
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All feed intake is equalised between pair-mates, on 
the basis of their body weights. All of them, receive 
Juar silage as roughage. One pair-mate receives a con- 
centrate ration consisting of wheat, bran and mustard 
cake -(I;!). The other pair-mate is fed on equalised 
amounts of the molasses feed sample P, which is composed 
of molasses, groundnut cake and bagasse screenings 
( 4 : 3 : 2 ). 

Composition of the feeding stuffs. 



D.M. 

1 Dig. _ 

Or. Protein 

Dig. 

Fat. 

Dig. 

Fibre 

Dig. 

N.F.B. 

T. D. N. 

Molasses feed sample F 

93*08 

9-84 

1-65 

3-01 

40*54 

57-1 

Wheat bran 

90-38 

12*23 1 

8 68 

1-86 1 

39*1 

61*9 

Mustard cake (4:1). 


I 



i 
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All animals are fed separately and individually. Persist- 
ant refusal to eat any one feed will be taken as an indica- 
tion of disageeable palate. All animals received l/o salt 
in their concentrate ration. 

Thronghout the experiment, the animals are to be 
weighed three consecutive days every week. The aver- 
age of these being taken to be the weight for the second 
day of the weighing. 

The experiment is to continue for eight weeks or 
more. At the end of this period a two week preliniinary 
period will he given, during which time attempt will he 
made to bring all animals back to the starting level of 
body weight. After this, the feeds will he reversed i.e,, 
the animals receiving molasses feed during the previous 
period will receive the mixture of wheat, bran and must- 
ard cake and vice vevsci'. This will enable each animal 
to act as its own control and eliminate the differences 
due to individuality. The trial will continue for another 
period of eight weeks or more. 

The gain or loss in body weight is taken as a mea- 
sure of the feeding value of the feed. The data thus 
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secured will be statistically analysed by the ^‘student’s 
method”. 

On the basis of results obtained, suitable adjust- 
ments in the amounts of feeds will be made and work 
carried on these lines till the feeding value of the molas- 
ses feed has been found out in terms of the equivalent 
amounts of the control ration as indicated by equal gains 
in weights or maintenence of body weights at the same 
level. 

3. PLANT IMPROVEMENT RESEARCH 

By Dr. E. F. Yestal, Ph.D 

The Botany Section, the Agronomy Department, and 
the Institute Farm are carrying on the plant improve- 
ment programme which, as in the past, consists of selec- 
tion of better varieties and the improvement of those 
already selected by further selection within the variety. 
The lines of selection are in two directions; (1) crop yield 
improvement and (2) disease resistance. The problem 
of disease resistance is extremely acute this year with 
the red spot of juar destroying from 75 to 95 per cent, of 
the leaves and the mosaic disease destroying a large 
percentage of the tomatoes and reducing the yield of the 
chilli crop. 

In a randomized layout on the Institute Experiment 
Plot eight of the best varieties of Indian wheats are 
being tested for yield and disease resistance under local 
conditions. In addition to the randomized plot fifteen 
foot rows have been planted of varieties of farm crops. 
Among the varieties planted are 22 varieties of oats (ten 
of which are from the D. S. D. A.), 16 varieties of wheat 
(6 of which are from the D. S. D. A.), 14 varieties of 
barley, 3 varieties of flax, 2 varieties of lespedeze (the 
Japanese clover) and a number of other crops. These last 
plantings are serving a double purpose. They are to 
test the various varieties in this climate and soil and 
also to serve as a laboratory experiment for the Agrono- 
my majors. 


OLD BOYS 


Deceniber 3rd was designated as Old Boys’ Day 
at the Institute. Classes were dismissed for the day and 
a full day programme was arranged. The morning 
programme included a hockey match, a volley ball game 
and a meeting. In the afternoon there was a business 
meeting of the old boys followed at 4 o’clock by a tea 
party given by the present students of the Institute. 
Growing out of the business meeting a committee was 
formed with Mr. G. Q. Yachoo as convener to investigate ' 
the desires of the old boys as to whether or not they 
would like to have an Old Boys' Association. Further- 
details about this committee and its work are also included 
in this issue of The Farmer. 

For the day’s activities about ten of last year’s 
students had returned to the Institute. It was a con- 
venient season for them inasmuch as they were to receive 
their degrees at the University convocation on December 
6th. Among those who could not attend there were 
several who wrote to Mr. Koshy, the President of the 
Students’ Union, in reply to the invitations which had 
been sent to them. 

Mr. Y. T. George who finished his Intermediate 
course last year wrote from the Alwaye Settlement where 
he is teacher of agriculture that the chief reasons for his 
absence from the Old Boys' celebrations were the distance 
of 1,830 miles which lies between him in South India and 
the Institute and the fact that he is very busy in his 
work which the Institute prepared him to do. 

Mr. R. S. Rathore wrote from Udaipur that he would 
have attended the celebrations had not the Head Master 
of Ms school been absent on business. He extends, to the 
staff especially, a cordial invitation to visit him at his 
work which he assures everyone is amid very favourable 
surroundings. 

Along with these letters came other letters of 
greeting from P. Mukerji, Chemical Section, Imperial 
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Agricultural Institute, Few Delhi; 

ahad Hursery, Allahabad; Krishna Pal Singh, / 

Grant ” Agra; B. Haque, Khalsa College, Amritsar, fe. 
Ghatterjee, B.Sc (Ag), Agricultural Officer, E. 

Dihapatiya Junior Raj, P. O. Dayarampnr, Rajshahi, 

P K. Sud, Eailash Dairy Co., Ludhiana. . 

One of these letters we wish to reproduce here m 
ML It came from A. K. Mitra, a student in the B. bo. 
class of 1935. We print it here because it is typical oi 
many reports from students and at the same time it shows a 
concern for the welfare of the present students and words 
of counsel to them which we feel are worth repeating. 

My deae Koshy, 

Many thanks to you for inviting me to the gather- 
ing of the old boys. I so much wish to join in the 
meeting, to renew my friendship with all and to tender 
my love to the professors to whom I am indebted for their 
teaching. But circumstances do not permit me to run 
down and meet my friends. I have taken a contract to 
supply five lakhs maunds of cane to a sugar mill and the 
mill is going to start from the first of December so it is 
not possible for me to go to Allahabad on the second. 
Anyway I am trying to make arrangements for it and it 
business permits I shall he with you on the third. 

Perhaps my friends would like to know what i am 
doing since I left the Institute. Well, may I say that I 
have taken to the profession for which I am trained— -that 
is I am a farmer. Kow yon may want to know how 1 am 
doing in farming? Will you permit me to say that my 
humble self has been able to develop the farm much and 
the income has pretty nearly doubled. My father says that 
the money invested in my education has been well spent. 

As yon all are agriculturists perhaps you would 
like to know something of the part of the country in 
which a farmer friend of yours is living. The place is 
only a few miles from the Hepal border so one pan see 
the gorgeous peaks of the snowy Himalayas running all 
along the north. Early in the morning when the red rajs 



of the sun glitter on them, the scene is really marvellous. 
There is a small river running through — it is just on one 
side of my laud. Col. Temple, the earthquake engineer 
of North Bihar, describes it as a “land-making river”. 
Every year during the rains it overflows its hanks and 
deposits a heavy amount of silt and sand which it brings 
down from the hills. The people, as you may expect, 
are agriculturists and do not have enough land to make 
both ends meet. Naturally most of them are in the grip 
of money-lenders who take the marrow out of their bones. 
The rate of interest on money is 20 per cent, and on 
grains 25 per cent., both at compound interest. I am 
trying to introduce a co-operative system and pray that 
God may help me iu this cause. The majority of the in- 
habitants are Hindus hut the Moslems also are quite numer- 
ous. People live in harmony with one another. A. Moslem 
will call a Hindu “uncle so-and-so” and a Hindu will call 
a Moslem “brother so-and-so”, I wish to invite some of 
the men who say that Hindus and Moslems can never live 
together and that “the twain shall never meet”. These 
men, humble as they are, may not have so much material 
in their heads but they possess great and noble hearts. 

My letter is already sntEciently lengthy but I wish 
to say something to my friends who are the present stu- 
dents of the Institute. I have come to know from stu- 
dents of Institute that the Students’ Union is not being 
managed properly and that there is a narrow party feeling 
which is trying to uproot the Union from its very founda- 
tion. Gentlemen, this news is bitterly painful to me. 
If yon cannot manage an affair like a Union today how in 
the future will you be able to govern a big business? 
It is because of such narrow party feeling that most of 
the municipalties are so inefficiently managed and callous 
to public good. . 

To my old friends, I wish to extend my best wishes 
and to convey my sincere love. ^ 

Thank yon all. Good-bye, my friends. 

Sincerely yours, 
A. K. Mitea. 


education for life 

Iftom Agrioaltufl Misrioa Notes, October, 1936.] 

The basic problem of our age is one of 

:E5r/.:7r::.£s:i”£r 

peo;7e and the le°adership which is indi£n“us to 

S: •” “S .S3 ”.3 “ 

tS wealth and power as ends in thfiselyes, JVj^at 
i° reeded is a school which will take these people, giTC 

them the techniques and inspiration which only a scho 
can »iye, and se^l them back as the leaders and servants 
of tlie common people of whom they are a ^ ^ , 

This preciLly,is what the Danish Folk High School 
or Feople’s School undertook to do nearly a century ago 

in rurll Denmark. The People’s Schools grew out of the 
teachings of the great Danish prophet, Grundtvio, 

1 scholar a poet, and a theologian whose philosophy of 
education still dominates the Feople’s School movement in 

Denmark and elsewhore, aad whose ideals 

have become a part of the philosophy of life hy whieh the 
Danish people liye. ^ « 

One of the faults which Grundtvig saw in the free 
society was that the people, apparently content with 
nolitical freedom, were not sufficiently resolute to create 
free schools and a free culture. He found that the 
preyailing educational system seryed the interest ot 
scholars only. “We are immeasurably rich in ideas, hiit 
great beggars in reality, rich in knowledge, hut poor m 
yital force.’* 

In the period oi young adulthood, from eighteen to 
twenty-fiye years, Grundtyig recognized that there was 
in most people a moment of “spiritual creation which is 

the richest opportunity which any educator could want, 
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There is the moment when the slumber of youth and 
adolescence is over and the young adult embarks upon 
maturity. The primary aim of education in this period 
should not be scholarship. ‘ Scholarship is one thing,” 
wrote Griindtvig, ‘'and education and fitness for life is 
another; they may well be united, but not in the case 
of the majority ; they must not be hostile to each other ; 
they must be kept separate, otherwise they seek to drive 
each other out and necessarily spoil each other. Scholar- 
ship will lead scholars astray if it is not confronted by 
an education of the people which obliges it to take 
present-day life into consideration, just as the education 
of the people will soon degenerate into a superficial palish 
if scholarship does not keep it alive.” Schools for scholars 
have been amply provided, then as now. Grundtvig 
evolved his plan that there must also be schools which are 
primarily concerned with the spirit and the emotions if 
any “vital force” is to be imparted to the people at large. 
Given the great urge to take the implements of a free 
society into their hands, they are then prepared to live 
and to learn the vocations and the techniques with which 
they will find their useful places in society. 

Out of the writings of Grundtvig two doctrines 
emerge which may leave their stamp upon the free schools 
of the world for some time to come. The first of these is 
his concept of the functions of the school for life. On the 
one hand it must aid the individual to unfold his own 
potentialities to the full, “to awaken, nourish and enlight- 
en human life. ‘Know thyself is the right inscription 
above all school doors.” Then the school for life must fit 
him for active and constructive membership in the civic 
community. How is the school to do this? 

What shall be the sources of its power to give life a 
vital force? Grundtvig gave three media: history, native 
language, and song. History, taught as the inspiring 
and creative experience of men and not as dates and 
events, was in everything, as all teaching was related to 
the stream of life of which the student was to be made a 
part. Hative language— the student must sxaeak and 
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write it thus the leadership of the people of 
was made articulate. And song-every lecture 
with a soiig-not sentimental jingles hut son^s of 
me'min'' for the young people of Denmari. The .U 
hviunarof today is ailed with hymns from Grundtvtg s 

The second of the doctrinos of Grundtvig which have 
had o-reat induenoe on the people’s schools is the doctrine 
of ‘the uving word.” HeVught that only the spoken 
word can convey life from one ^ person to another. The 
written word, to the great majority ot peope, s ineffec- 
tive in this work of giving life. Once the bond is estab- 
lished, the written word may buttress or extend a convic^- 
tion but the arst impulse of life must he the spoken 

of these doctrines a three-fold statement of prin- 
ciple has been distilled from the writings of 
which has much ot the ffavouv of hibiieal passages . The 
Snirit is power;” “The Spirit speaks through the Iwiug 
word •” “The Spirit speaks only in freedom. 
as these precepts are, out of them have grown People s 
Schools which have given a better life to the common 
man Now there are sixty such schools in Denm .ik and 
one-fonrih of the young people of the country attend their 
short three to five month courses. 

Briefiy the method and aims of the People’s Schools 
may be summarized as follows : ^ 

1 The emphasis of instruction is upon the 

awakening of the spirit, rather than upon 
the acquiring of knowledge or sldll. 

2 The method of instruction stresses the living 

word”; lectures and discussions in which 
there is life are the principal programme. 

3. The historical approach characterises all in- 

struction, even the sciences, and history is 

a living subject. , , , , ' 

4. The subject matter is confined largely to 

those subjects which are useful to the 
average man in his personal or civic life. 
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5. There are no grades, credits, degrees, or ex- 

aminations. The primary emphasis is up- 
on instruction and not on competition be- 
tween students. 

6. The fact of a group of students living togeth- 

er is utilized as a fiindaraentaJ educa- 
tional medium. 1 he teachers utilize this 
opportunity by living with the students 
and using their influence to create a co- 
operative community. 

7. The schools are dominated b}^ a high ethical 

purpose. They seek to give the student the 
opportunity to know himself and to supply 
him with the motivation to exert a con- 
structive influence inall relationships of life. 

8. The schools furnish an incentive to leadership 

which is loyal to the people’s cause. Ro 
effort is made to attract people who aspire 
to scholarship or wealth or power for their 
selfish advancement or enjoyment. 

The Denmark toward which the efforts of Grundtvig 
and his followers were directed was a land of despair. 
The depredation of war and the loss of part of the country 
to Germany had left the land poor in material wealth and 
depressed in spirit, k change in agricultural markets 
during the nineteenth century had cut away the estab- 
lished agricultural export business and had left the 
farmers in a condition which seemed hopeless. It was in 
this setting that the people’s schools undertook to bring a 
better life to the farming community of Denmark. 

How have these schools influenced the national 
economy and culture ? In a brief statement it is difficult 
to make any careful appraisal of their effect. While the 
People’s Schools did not teach any political or social 
formula and made no concerted propaganda for any 
particular cause, they gave the great incentive from 
which many social movements sprang Without any 
direct urging of a particular line of action the effect of 
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write it, thus the leadership of the people of Denmark 
rvas made articulate. And song— every lecture started 
with a song— not sentimental jingles hut songs of grpt 
meaning for the young people of Denmark. The Danish 
hymnal of today is filled with hymns from Grundtvig s 

pon. - 1 • 1 r 

The second of the doctrinos of Grundtvig which have 

had great influence on the people’s schools is the doctrine 
of '‘the living word.” He taught that only the spoken 
word can convey life from one person to another. The 
written word, to the great majority of people, is ineffec- 
tive in this work of giving life. Once the bond is estab- 
lished, the written word may buttress or extend a convic- 
tion, hut the first impulse of life must he the spoken 
word. 

Out of these doctrines a three-fold statement of prin- 
ciple has been distilled from the wid tings of Grundtvig 
which has much of the flavour of hibiical passages : “The 
Spirit is power;” “The Spirit speaks through the living 
word ;” “The Spirit speaks only in freedom.” Simple 
as these precepts are, out of them have grown People’s 
Schools which have given a better life to the common 
man. Now there are sixty such schools in Denm trk and 
one-fourth of the young people of the country attend their 
short three to five month courses. 

Briefly the method and aims of the People’s Schools 
may be summarized as follows : 

1. The emphasis of instruction is upon the 

awakening of the spirit, rather than upon 
the acquiring of knowledge or skill. 

2. The method of instruction stresses the “living 

word”; lectures and discussions in which 
there is life are the principal programme. 

3. The historical approach characterises all in- 

struction, even the sciences, and history is 
a living subject, 

4. The subject matter is confined largely to 

those subjects which are useful to the 
average man in his personal or civic life. 
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5. Tliere are no grades, credits, degrees, or ex- 

aminations. The primary emphasis is up- 
on instruction and not on competition be- 
tween students. 

6. The fact of a group of students living togeth- 

er is utilized as a fundamental educa- 
tional medium. The teachers utilize this 
opportunity by living with the students 
and using their influence to create a co- 
operative community. 

7. The schools are dominated by a high ethical 

purpose. They seek to give the student the 
opportunity to know himself and to supply 
him with the motivation to exert a con- 
structive influence inall relationships of life. 

8. The schools furnish an incentive to leadership 

which is loyal to the people’s cause. ISTo 
effort is made to attract people who aspire 
to scholarship or wealth or power for their 
selfish advancement or enjoyment. 

The Denmark toward which the efforts of Grundtvig 
and his followers were directed was a land of despair. 
The depredation of war and the loss of part of the country 
to Germany had left the land poor in material wealth and 
depressed in spirit. A change in agricultural markets 
during the uineteenth century had cut away the estab- 
lished agricultural export business and had left the 
farmers in a condition which seemed hopcdess. It was in 
this setting that the people’s schools undertook to bring a 
better life to the farming eominiinity of Denmark. 

How have these schools influenced the national 
economy and culture ? In a brief statement it is diflioult 
to make any careful appraisal of their effect. While the 
People’s Schools did not teach any political or social 
formula and made no concerted propaganda for any 
particular cause, they gave the great incentive from 
which many social movements sprang Without any 
direct urging of a particular line of action the effect of 
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the People’s Schools was principally to awaken the young 
people and to give them the techniques of eadersbip 
Libodied in native language, history and the social 
sciences. hTo description of subject matter would convey 
the fact that there is life and purpose and a will to better 
the lot of the common man in these schools. What tiie 
school did was to prepare the soil, m which the great 
people’s movements could thrive. The Danish farmers, 
given the People’s School preparation, have made their 
democracy effective by extensive organization tor political 
action, for eonsumer’s cooperation, and for larm market- 
ing cooperation. 

Qondensed loitli -permission from Consnm.ers'^ 
Cooperation, September, 1936. 


The management of The Farmer is interested in 
discovering whetdier there has ever been published in 
India an edition of “Wealth of Nations” by Adam bmith. 
If there is an Indian edition of this book we are eager to 
learn of it, and would appreciate it very much if iinyoiio 
having such information would communicate with the 
Editor. 


Hybrid citrus varieties are becoming increasingly 
important. Some varieties of tangelo, a cross between 
loose-skinned oranges and grapefruit, are^ being grown 
commercially. A recent Caliioriiia bulletin calls attten- 
tion to four new varieties which are said to be worthy of 
trial. Three of these are hybrids of different types of 
loose- skinned oranges, while the fourth is a chance seed- 
ling from the Washington Navel. It does not have a 
navel, and is considered promising for the warmer regions 
where the parent variety does not thrive. The three 
hybrids are said to possess new and attractive flavours. 
There is a wide field for experimental work iii India 
where there are many different types of citrus fruits. 
The possibilities of crossing the Santra with, other species 
are great, 


TILLAGE AND POWER 

By De. B.A. Keen, F. E, S; 

[Assistant Director, and Head nf Soil Physics Department, 
Eotliamsted Experiment Station,) 

If a farmer of medimval times could by some miracle 
visit present day farms, he would see, amidst much that 
was new and strange, one batch of old friends— the 
cultivation implements. His initial diffidence in claiming 
acquaintance with such new elegance — everyone goes 
cautiously with friends who have risen in the world— 
would not long survive bis instinctive feeling that, at 
heart, they were unchanged. After all, these imple- 
ments, in their essential features, were evolved a long 
time ago to invert and to stir the soil, while being 
drawn through it at the natural walking speeds of oxen 
at first, and later of horses. The many valuable improve- 
ments m design and efficiency do not disguise the close 
relationship of the modern three furrow self-lift tractor 
plough to its c’*’ude oxen-drawn ancestor. Their differ- 
ences are those of degree, not of kind. 

It is, of course, true that the modern farmer can 
produce a seed-bed or a tilth with greater ease and 
certainty, and more quickly than his ancestor could 
but it is equally true, as the Rothamsted experiments on 
soil cultivation have conclusively shown, that the charac- 
ter of the tilth is still primarily controlled by the preceding 
weather conditions ; for example, on medium and heavy 
soils the absence of hard winter frosts and drying winds 
will produce difficulties in spring cultivations that the 
implements cannot completely overcome. 

The greatest benefit that power-haulage of imple- 
ments has conferred on the farmer is in the speed of 
work. Full advantage can be taken of short favourable 
spells of weather in tricky seasons, and a tractor may on 
these occasions make all the difference. Power-haulage 
of implements enables a large area to be covered in a 
given time by either or both of two methods ; large 
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implements drawn at a relatively slow speed, or smaller 
implements at a faster speed. Since large expensive 
im|)leoQents are out of the question for the average 
farm, it is surprising that the second alternative has 
not been more exploited. The Rothamsted experiments 
show that the resistance offered by the soil increases 
only slowly for a marked increase in speed of work. 
Naturally, greater 23ower would be needed to propel 
the tractor along at an increased speed, but the calcula- 
tions could ignore the small increase in resistance that 
the soil would offer to the implements. It may fairly be 
suggested that the tradition that soil cultivation is 
unsatisfactory’-, unless done at speeds of 2-3 miles per 
hour, is due for a critical examination. 

In fact, quite apart from the scientific arguments, 
the pressure of economic conditions demands that such 
an investigstion should be made. Cultivation costs are 
by far the heaviest single item in the arable farmer’s 
budget. The days when a farmer could afford to be an 
artist in this matter of cultivation — cross-ploughing, 
harrowing again and again until he got the perfect 
result— are gone forever. For this reason, the Hot ham- 
sted cultivation experiments from 1926 onwards have 
also embraced a study of cultivation methods to see 
whether they can be cut down or telescoped without 
detriment. 

The general conclusion is that many of the state- 
ments still made in text books on practical agriculture 
as to the virtues and effects of cultivations are unjusti- 
fied. It appears that cultivations beyond those necessary 
to keep down weeds are often a waste of time and money. 
Several experiments on both light ana heavy land weie 
mode to see whether kale and sugar beet profited from 
inter-row cultivations additional to the minimum needed 
for keeping down weeds, with the disconcerting result 
that the extra cultivations produced an actual decrease 
in yield. Again, the virtues of subsoiling are shown to 
depend on the nature of the soil: in some areas subsoiling 
is a -^yaste of effort. Numerous trials at Rothamsted 



produced siicli little effect that fiualiy the subsoil wai? 
well dug with a hand fork and the yield of sugar beet 
compared with that on the plots where the subsoil was 
undisturbed. No increase was obtained, even with such 
a thorough subsoiling. 

The general conclusion, which is confirmed by other 
workers on different soils, is that cultivations in excess 
of those needed to allow the weather to act, and to keep 
down weedsj are in general a waste of time and money. 

The (question of telescoping tivo o?' more separate 
cultivation operations into one leads at once to the 
subject of rotary cultivation, which our resurrected 
mediaeval farmer would certainly find new and strano-e. 
Botary cultivation can justly claim to be a revolution 
and, like all drastic elianges, some time must elapse 
before its effects can be fully understood and exploited. 
Already it has branched out iu two directions: the 
rototiller, whose use in orchards, market gardens and on 
light laud has passed the stage of experiment; and the 
gyrotiller, which is now well established in reo-ions 
where steam cable sets once held undisputed sway. 

However, there still remains a third and most 
important possible, direction of advance for rotary cultiva- 
tion, as a substitute for the traditional implements in 
medium and heavy land arable farming. Numerous 
experiments have been made to this end on the 
Eothamsted land, with results that, although not yet 
fully conclusive, are most encouraging. Yields of cereal 
and root crops with rotary cultivation are equal to those 
with the traditonal methods. The main problems to 
be overcome are the looser tilth and the increase in weed 
numbers. The experience of several years’ experiments 
with the new method was utilised in the design of a 
comprehensive trial begun iu 1933 to lavSt over several 
rotations. This experiment will provide, both for cereal 
and root crops, a rigid comparison between the new and 
the older methods over a variety of weather conditions. 

Reprinted by permi.'^sion from The lmple7nent and 
Machinery Review^ August, 19S6. 
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FAREWELL TO DAIRY STUDENTS 

By a Present Student 

On November twenty-first the outgoing dairy shi- 
dents of the Institute were entertained at tea by the 
staff and students of the Allahabad AgriouUural Institute. 

A group photo was taken with the dairy students in 
a prominent position in the group. As remarked by the 
Principal, it will bo a historic picture because it is the 

first one with women students of the Institute iu it. 
These students of the home making course for women 
heartily co-operated with the other students in the fare- 
well party. 

Tea was followed by a short meeting in which Dr. 
Iligginbottom presided. Two of the present students gave 
farewell speeches. They brought the recollections of 
many happy occasions they hadknownin the hostel through 
which the outgoing dairy students had showed their love 
and co-operation in making hostel life more pleasant. 
One of the speakers mentioned the fact that these dairy 
students will be greatl)^ missed in the hostel. But he 
said that it is a matter of joy because the dairy students 
were going out to serve their country. ‘‘Improve the lot of 
agriculturists and improve the breeds of Indian cattle”, 
said His Excellency the Viceroy in his first speech. 
These dairy students are going out to do just that. 

In reply to the farewell speeches one of the outgoing 
students gave a short hut meaningful reply in which he 
stressed the important point that they are not going out 
to increase the list of the unemployed. He said this 
with confidence because he said that the training they 
got here was such that they can do some work in the 
line they were trained. 

Finally Dr. Higginbottom made his concluding 
remarks. He made a passionate appeal to the student 
body that it is their duty to keep this Institute going. 
He said he is getting old and that he firmly believes that 
the students of this Institute, past and present, will give 
a helping hand to the Institute in times of need. 

The meeting then came to a close. 
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We reprint here this article which appeared in the November 
26th issue of the Servant oe India in an effort to help disseminate 
information as to steps being taken encouraging debt conciliation. 
The Allahabad Farmer has no comment to make, either of approval 
or disapproval, on the views expressed in this article. 

^ Travancore State, unlike the provinces in Britisli 
India which have set up debt conciliation boards, is 
prepared to make financial provision for the liquidation 
of debts to be conciliated by similar boards which the 
State intends to establish after the passing of the Agri- 
culturists’ Belief Bill which was recently given a second 
reading by the State’s legislature. The boards are to 
attempt conciliation on a voluntary basis, but the State 
expects that there will be a considerable reduction in the 
total amount of debt if the creditors are not left to re- 
cover the compounded debt from the debtors but are paid 
in cash or in bonds. The Agricultural Debt Bedemption 
Committee which the State appointed expressed its opinion 
that no scheme of debt conciliation would succeed — 

unless some agency like the Government or the co-operative 
credit societies or laud mortgage banks where forthcoming to 
make cash advances to the debtors in order to enable them 
to pay the compounded debt, at least in part, to the creditor 
.... It is from this point of view that we have considered it 
necessary to recommend the expansion and reconstitution of the 
Land Mortage Bank as an essential complement and counterpart 
of debt conciliation. The Bank should be provided with adeq^uate 
funds to meet the large demands that may be made on it in 
consequence of the operation of the boards. The funds that 
would be required may be placed at the disposal of the Bank, 
to some extent in cash, but mainly by issuing debentures. Deben- 
tures may be issued to the extent of the conciliated amounts, provided 
the security offered by the debtor is adequate for the purpose. 

This recommendation the Government is prepared to 
carry out. The debt conciliation boards will work hand in 
hand with the Land Mortage Bank: the hoards will, if 
possible, bring about an amicable settlement of the debt, 
and tbe Bank will provide the wherewithal for carrying . 
the settlement into effect. A Press communique issued 
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Bank to advance money whan jer a that may, accord- 

bans conaeq.nont on suck conciliation. 

... S'=“isr.‘ fvrisrr.'.- « 
£. Si s 

Wembt tepltT““mbrLrS" isTmpSe Baak can, I 

DiirpoFie (the estimate of the hankers is J ,, 

direntlv but indirectly through the Bank, and aftci all. 

the Laud Mortage Bank is a State Bank- the debtor mor - 
lages hiLX property to the Bank and there le no reason 
why ifthe conciliation of debt proceeds on proper 
Bank should come to grief. Mysore State also ° 

provide for the supply of money tT'sOth 

tion Government’s order on the subject dated dOth 
October, 1935, states; “jyhen a settlement is arrived at, 
the (Debt ConoiliationJ Board will attempt to 
payment to the creditors of the amounts of their M 

settled through a land mortage hank or a cooperative 
society and where this is not possible the amount due 
will be recovered by the Deputy Commissioner as an arrear 
cf land revenue.” 'I'hus, both in “7""® 

payment will follow immediately upon settlement and 
the States will practically take over the conciliated 

debts, and will not, after reducing the debts, 1^® 

creditor to his own devices. In these btates, theiefoio, 
it may be confidently expoeted that, as in Bhavnagar, 
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tlio debts will be reduced as a result of conciliation, 
tbougli it be voluntary, to about a quarter of the computed 
debts. 


What are tlie principles on wliicli on wliiob debts can 
be equitably reduced ? It is perhaps not necessary to 
lay down these principles where conciliation is on a 
purely voluntary basis. Since both the debtor and the 
creditor agree on a particular figure, it may be presumed 
that the figure is not unjust to either party. But no 
legislation that has so far been passed or is about to^ be 
passed is altogether free from an element of compulsion, 

■ and where compulsion is resorted to it is but proper that 
the criteria of a fair settlement should be stated with as 
great an approach to precision as possible. The Debt 
Conciliation Acts of the Central Provinces, the Punjab 
and Bengal, though they provide mainly for voluntary 
conciliation, have also a small element of compulsion in 
them, for it is provided in them all that if the creditor 
does not agree to a debtor’s ‘‘fair offer which the 
creditor ought reasonably to accept,” certain penalties are 
imposed upon him. When he will file a suit for the 
recovery of his debt, the court will not allow him any 
costs or any interest in excess of simple interest at 6 
per cent., and, further, if the suit is in respect of an un- 
secured debt, execution of the decree passed in the suit 
will be postponed till all the debts in ^ regard to which 
the creditors agree to conciliate are paid off. In spite of 
such provisions which must exert a strong coercive effect, 
no definite principles on which conciliation should be 
effected are embodied in the Acts of these provinces. This 
is a lacuna which needs to be filled up in order that every 
one should understand how a settlement will be attempted 
by the debt conciliation boards and what otter of the 
debtor they will consider fair. The Agriculturists’ Belief 
Committee in Mysore made a recommendation on this 
point. It said: 

We consider the debt conciliation hoards should be guided by 
certain definite principles in arriving at the amounts for which debts 
gbould be compoutided. We, therefore, suggest that the following 
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aspects should be considered by the hoards in arriving at a 
decision; — • ;i. 

(*) The amount of consideration actually received; 

(it) The reasonableness or otherwise of the rates of inteies 
contracted for; 

(tii) The amount of interest that has been allowed to accumulate; 
(iv) Onerous conditions, if any, that have been coupled with 
the grant of loans; and, lastly, 

(®) The repaying capacity of the debtor. 

If we consider tliat the function of debt conoiliation 
boards is twofold! to ascertain ( 1 ) what the amount of 
the debt properly is and (2) at which agiire it should he 
compounded ^in view of all the surrouudmg circum- 
stances it will he seen that the first four tests mentioned 
aboye ielare to the first part of the hoard’s Mn .ni 
the fifth relates to the second part, and it is this fifth 

test which is the most important. An officer appointed 

bv the Madras Government to inquire into agricuitur 
indebtedness, Mr. Sathyanathan in his report “oepted 
these as the correct tests hut added two more of his own, 

M Whether at any time the creditor was offered settlement 
of the debt in full or part and the offer was refused; 

(mi) The difference iu value of the debtor’s propmty and of 

staple food crops between the time when the debt was incurred and 

the time of settlement by the board. 

The Madras Debt Conciliation Act based upon this 
report accepts most of these tests, for the section dealing 
with this point is as follows: 

The board, in coming to a decision whether the offer made is 
fair or not, may take into consideration 

(i) The fall or rise in the value of land and its produce, in the 
locality; 

(ii) The amount of consideration actually received; 

(Hi) The reasonableness of the rates of interest; 

(iv) The onerous conditions, if any, subject to which the loan 

was gra t^,^e^^^r g-^y time, the creditor or the debtor was 

offered settlement of the debt in full or part and if so what the terms 
were, and^y particular^ which the board thinks it desirable 
to take into account, 
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But it will be seen that the Madras Act omits the 
most important test, viz. the ability of the debtor to pay 
off the debt. The report of the Select Committee on the 
Cochin Debt Conciliation Bill, which is to come on for 
debate in the Legislative Council this week, accepts in 
toto the tests laid down in the Madras Act. The Travan- 
Gore Agriculturists’ Belief Bill has the following clause in 
this connection : 

In proposing and making tke conciliation, the board may take 
into consideration the following, inter alia, namely : 

(«) the equities of debt transactions concerned, 

{1) the amount of eacii of the debts, 

(c) the amount of interest already paid, particularly after the 
year 1105 M.E. (1929-30, the year of the onset of depression), 

{d) the amount of the interest that has been allowed to 
accumulate, 

(e) the duration of the transactions, 

(/) the character of the debt, as for example, whether it is 
secured or unsecured. 

(y) the ability of the debtor to pay, 

(A) the availability of assets out of which the debts may be 
realised, 

(i) the occupation, needs and other economic condition of the 
creditor, 

(j) the needs of the debtor and the necessity for leaving, as far 
as possible, a margin of property for the debtor’s subsistence. 

Here the most important items to note are (a) and (/), 
tbe first and the last. The last takes account of the 
debtor’s right to live and admits the need for leaving 
enough for his maintenance, and the first makes a clear 
distinction between law and equity. This brings very 
prominently to our attention the fact that a debt concilia- 
tion board is not a court of law adjudicating upon the 
question of debt according to the letter of the law ; it is 
concerned with equity and may on occasions set aside the 
law in view of exceptional circumstances to which, how- 
ever, it is outside the province of a court of law to pay 
any heed. Seeing that a board is given all the powers 
which the courts possess of summoning parties and wit- 
nesses with the production of necessary documents, etc., 
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one is likely to tkink tkat boards are merely a reprodiie- 
tion of law courts. In fact, in the Travancore Sri Miilam 
Assembly, a member asked wbat tbe difference was; 
between the functions of the boards and law courts, and' 
the Law Member said, ‘‘The court is not a conciliation 
board. The court is a court to decide according to strict 
laws.... (But the boards) apply their own sense of equity 
and fairness having regard to the peculiar circumstances 
of each case and come to a conclusion as to what shall be 
the conciliation applicable to each case.” This is a point 
of great importance which is often lost sight of by those 
who are considering this question. 

The Travancore Eill is in some respects more ad- 
vanced than legislation adopted elsewhere, but in some 
other respects it is more backward. Fo niaxiraum limit 
of debt which is to be subject to conciliation is fixed in the 
Travancore Bill, but on the other hand in order that 
conciliation on a voluntary basis can take effect all the 
creditors of a debtor must agree. In the C. P. Act it is 
enough if creditors to whom 40 per cent, of the total 
debts are due come to a mutual agreement with the 
debtor, the rest of the creditors being subjected to the 
penalties of loss of costs, interest of more than 6 per cent., 
etc. Such a limit is put in legislation of a voluntary 
character in order to prevent collusive action on the part 
of the debtors, but even this comparatively low limit 
of 40 per cent, embodied in the 0. P. Act is found in 
practice to be too high. For instance, the Chairman of 
the Narsinghpur Board reports : 

The 40 per cent, limit prescribed by secthn 12 has disabled the 
r hoard in some cases from givihg relief to a debtor who could easily 
pay off his debt within a reasonably short space. The creditors in 
such cases being sure of recovering every pie of their claim through 
the civil court were found to have made a common cause to ruin 
the debtor by putting up a joint front. The section may be made 
more useful in serving the object of the Act if amended so as to 
reduce the limit to 10 per cent, if not done away with altogether. 

^ Mr. Darling an eminent authority, supports this 
yiew» In commenting on the ChindwarA Board, he says; 
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Section 12 of tlie Act provides that the creditors to an amicable 
settlement must not have less than 40 per cent, of the total debts 
due to them. 

There should be no limit as it leads to abuses, money-lenders 
combining collusively or perhaps one money lender persuading 
another not to agree. 

A provision meant to prevent eollnsion on the part of 
debtors is actually found to encourage collusion on the 
part of the creditors, although the limit laid down in the 
C. P.^ Act is only 40 per cent. Imagine the effect if it is 
provided that cent per centum of the creditors must 
agree. It must be said, nevertheless, on the other hand 
that even if no creditor agrees the conciliation board in 
Travaneore may certify that a debtor had made a fair offer 
and that the creditors had refused it, and the Court will 
have to take this fact into consideration when it con- 
siders a suit in respect of such a debt. 

A very useful provision in the Travaneore Bill is the 
one relating to a heavily indebted debtor who has not 
enough security to offer to the Land Mortgage Bank.. 
Por ihe benefit of such debtors the following method of 
conciliation is provided in clause 15 (6): 

That a portion, say, one fourth, of assets of the debtor be 
left to the debtor free from all liability for bis debts, and the balance 
left to the creditor or creditors to be appropiiated by them or to be 
sold and the sale proceeds distributed amongst them, it being also 
laid down how the property or the sale proceeds, as the case may be, 
shall be distributed amongst the creditors, if there are more 
creditors than one. 

This is a sort of insolvency measure adapted to rural 
conditions; if the debtor has assets on the security of 
which the Land Mortgage Bank can lend to wipe off his 
debts, the Bank advances money to him; otherwise he is 
sold up, leaving however one-fourth of his property to him 
for his own and his family’s maintenance. Ho debt 
conciliation law can he complete unless it is accompanied 
by a provision for tlie relief of such debtors as are not 
solvent and cannot be rendered solvent even after a large- 
scale reduction of their debts. 


OUR FORMER STUDENTS 


Dear Friends; 

We, the Old Eoys who are employed in the Agricul- 
tural Institute, feel that probably all Old Boys would like 
to have up-to-date information about their Alma Mater 
and we are therefore sending you this letter. Those of 
our alumni who have had the opportunity of paying a 
recent visit to the Institute must have been proudly 
impressed by the marked improvements which have been 
made and which are even now taking place. Each year 
finds the Institute a different place from what it was in 
the previous years. 

To our great fortune. Dr. Sara Higginbottom continues 
to be the Principal. The very mention of his name will 
bring to you his dynamic force, charming personality, 
and fatherly love for all his students, and with him Mrs. 
Higginbottom continues to give of her time and love to 
the work of the Institute. They have been here for 
many years, yet they are in sufficiently good health to 
pilot the Institute foi many years to come. 

Among the other staff members, Mr, and Mrs. Hayes 
are working on with increasing zeal, Mr. Hayes as 
Vice-Principal and horticulturist, and Mrs. Hayes as the 
Institute physician being helpful to all and devoting 
especial attention to the womenfolk on and around the 
farm. Mr. Yaugh, the agricultural engineer, is on fur- 
lough in America this year and is due back next August. 
Mr. A. T. Mosher, a young and promising American, is 
working in his place. Mr. Ira Hatch is the farm mana- 
ger, using his unique practical experience in levelling, 
irrigation, and drainage. The good teacher, Mr. A. p! 
Brooks, is head of the chemistry department. Dr. B. H. 
Schneider, who stands very high in India as an expert in 
animal nutrition and breeding is head of the department 
of animal husbandry. In securing Dr. E. F. Vestal re- 
cently the Institute has filled a long need for a competent 
plant pathologist. 
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There are many valuable individuals on the Indian 
staff. Mr, B. M. Pugh, though a teacher of various sub- 
jects, is primarily head of the agronomy. He is this year 
on special study leave at the Institute of Plant Industry, 
Indore, and will lejoiu the Institute next July. Mr. W. K. 
Wesley is the Institute entomologist Mi*. R. Joshi 
continues to be the dairy manager. Mr. C. 0. Das is 
assisting Mr. Brooks. 

A very important event in the history of the Insti- 
tute was the amalgamation into the Allahabad Christian 
College. This College, of which Dr. Sam Higginbottom is 
the President, Dr. C. H. Rice the Principal and Rev. J. 
W. Prentice the Treasurer, is comprised of Ewing Christ- 
ian College, Jumna Mission High School, and Holland 
Hall University College in addition to the Agricultural 
Institute. Among other economies this amalgamation 
has resulted in considerable exchange of teaching which 
has brought Dr. B. B. Malvea, and Messrs. H. K. Sur, 
U. S. Varma, William Ferry, and B. W. Fuson from 
Ewing College to teach in the Institute and has taken 
much of Dr. YestaPs time for teaching at Ewing College. 
A long cherished aspiration was fnlfflled with the affilia- 
tion of our Institute with the Allahabad University, The 
first batch of B. Sc. (Agr.) students passed in 1934 with 
cent, per cent, success. 

This year finds the largest student body in history 
studying at the Agricultural Institute. The hostel is 
packed with over 140 students, about thirty of whom are 
first year candidates for the Indian Dairy Diploma. At 
the same time the Institute has opened a women’s depart- 
ment for the teaching of home-making. This step, which 
is a fulfilment of Mrs. Higginbottom’s dream of many 
years, is perhaps the most important of the current year 
here at the Institute. It is hoped that many wives and 
sisters and daughters of old boys will come to benefit by 
the training which this course has made possible. 

Not only in students enrolled but iu work attempted 
this is becoming the greatest year for the Institute. Dr. 
Schneider and Dr. Higginbottom have arranged several 
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co-operative research projects with the Imperial Goiincil 
of Agrienltural Eeseareh and with the Harcourt Butler 
Technological Institute in problems of animal nutri- 
tion and milk composition. The horticultural depart- 
ment is going ahead with experiments in fruit culture 
and preservation. The orchard of American grapefruit 
at the Institute is a beautiful thing to behold. We 
are fortunate in having the largest agricultural en- 
gineering building in India, This department along 
with other creditable work has developed and is manu- 
facturing the Wah-Wah plough and the U. P. ptough, 
each with different attachments especially adapted to 
the conditions and pocket of the average Indian village 
cultivator. The farm department added 300 acres of 
land to its former area in 1932 and the soil reclamation 
project has proceeded even more rapidly than before. Of 
what was once the poorest land we have built up 
about one-third of the farm area into a first class section 
producing more than four fine crops each year. 

We feel very strongly that the old boys of a college 
which is growing and accomplishing great work as this 
one is, should be bound closely to their Alma Mater. We 
believe that the rest of the Old Boys share these views. 
We believe that the fact that we are products of this 
Institute gives us the honour and opportunity of taking 
part in its continuing work. For each of the last three 
years the Institute Student Union has appointed and 
celebrated an Old Boys’ Day. This year the third of 
December was the celebration. It was a thrilling occasion 
with the old and new students and the staff meeting to- 
gether in brotherhood and fellowship, exchanging ideas 
and experience, the new boys playing the part of hosts 
and the old boys the part of guests. ELow wonderful 
tnis occasion could have been, had all of the alumni of our 
Alma Mater been together in paying our hearty obeisance 
to our beloved Institute. 

We feel that this is the time for us to have a full- 
fledged Old Boys’ Association On the third of December 
a local committee of Old Boys was formed to communicate 
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with all other Old Boys to learn whether or not they 
share m _this conviction. This letter is our invitation to 
you to write to us giving us your views on this subject. 
Oo you agree that Old Boys of such an institution as ours 
IS ^should be organized ? If so, how would y^ou like to see 
this organization carried out ? Whom would you like to 
&e6 made responsible for the organization ? Bo you think 
it would be possible for a great number of us to get to- 
gether some time this year to discuss the matter? W© 
shall be waiting to receive a reply from you. 

Very sincerely yours. 

Old Boys'^ Local Committee. 
0. Q. Y A.GB.QQ«-^ Convener . M, J. Zachariah. B. S. M ah git. 

A. B. Chand. a. S. Eathore. S. B. Misra. 

A. T. Mosher. S. C. Bhagat. T. A. Eoshi. 

P. 5. While you are writing please tell us something about yourself, 

where you are living and what you are doing. Other Old Boys will be 
anxious to hear from you and if you will send the information to us we 
caa pass it along. The Principal also asks that we especially request 
those who do not have employment or who would like to change employ- 
ment to keep him informed as to their location and desires, as many 
requests come to him to recommend suitable men for agricultural positions. 
Please let us know about yourself. 


We have recently received a copy of a booklet entitled 
“Eural E ©construction” by Mr. hT.G. Apte, B. Ag., Bairy. 
This booklet is a compilation of papers and lectures given 
by the author in his work of rural reconstruction. The 
opinions which he expresses are many of them individual 
ones and are often different from the ideas commonly as- 
sociated with intelligent rural reconstruction. It is a 
booklet which, because of its individual opinions will be 
read by those interested in the problem of rural develop- 
ment, as they are opinions growing out of actual contact 
■with the villages of a particular area. 


CITRUS FRUITS OF INDIA 

[Gontinmd from page 8) 


size, very short pedioelled, often hanging down from the 
axil of the leaf, and the petals do not spread open nor are 
the}? recurved. The filaments are much united and 
anthers are very short. The fruit is yellow, moderately 
large in size, slightly depressed and very aromatic, hut 
the aroma is much different from those of CAtrophoriim. 
The oil cells of the rind are large, balloon shaped and 
rather uniform in size. The segments are loosely attach- 
ed, the central column is hollow, the pulp is very juicy 
and acid, and the vesicles are very delicate having an 
extremely thin wall. Seeds are very large and plump, 
shorter and broader than any of the former subgenera, 
containing nearly white embryos. This is perhaps the 
only group in this subgenus having white embryos, hut 
in some cultigens. they are greenish as in other raumbers 
of the subgenus. The representative species, Citrus junos 
Sieb, ex Tanaka, has a very wide distribution, and reaches 
almost to Burma, as appearing in Tseku in Yunnan, at 
28§ N. Lat. (6,540 feet above sea level). 

The second section, § Acrumen^ is the loose-skin 
orange proper, having flowers of similar character, but 
leaves without prominent petiole wings, and fruits more 
depressed, deep orange coloured (sometimes Vermillion, 
rarely yellow), and sweetening later in a majority of 
cases. The oil ceils of the rind are generally much grad- 
ed and the pulp vesicles are generally more secure, deeper 
coloured and sweeter than in other sections. The acidity 
is not strong except in small-fruited wild, or semi-wild 
species. Seeds are not very large, plump, beaked at the 
base, and green embryonic. There are two sub-sections 
involved in the section, which will be discussed later. 

The third section, comprising the single species. 
Citrus mierocar-pa Bunge, has peculiar ohovate leaves 
with long linear petioles and obsolete reticulation^ small 
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round orange-coloured fruits containing very acid juicy 
pulp composed of very finely netted extremely delicate 
pulp vesicles. The tree habit is dwarf, the rind is 
sweetish with a decided, kiimquat aroma, and the finely 
striated oblong seed contains very deep green embryos. 
These characters approach those of the members of the 
genus Fortvnella, so that the group is called § Pseudo- 
fortumlla^ as mentioned before. 


4. Sub-sections of the loose-sein oeange peopek. 

The looae-sldn orange proper comprises two distinct 
sub-sections; (1) Euaerumen and (2) MicroaGrumen. The 
former sub-section is represented by the king orange, 
Citrus nohilis in the sense of the original nainer, Loure- 
iro. It has a large stature, large thick leaves with strong 
venation, large fiowers with recurved petals and large 
fruit having a large welMobed calyx. These features 
are somewhat analogous with the section Aurantium 
but the sub-section keeps strictly its fundamental char- 
acters of the subgeniis, i.e., the solitary flowers, flattened 
fruits, loosely attached rind and segments, and greenish 
embryos. The petiole wing may develop to a certain 
extent, the rind may become fairly thick and the colour 
of embryos may fade into cream colour, but the pulp 
vesicles never become elastic and elongate to an appre- 
ciable degree. This sub-section involves a very important 
Citrus fruit almost entirely unknown in India: — The 
Satsuma orange of Japan, the Grulf States of the U. S. A., 
Crimea and Algeria, the annual production of which is 
valued at more than twenty-five million rupees. The 
author has seen a few trees of this particular Citrus in 
Lalbagh Gardens in Bangalore, promising a very hopefnl 
future. The king orange was also met with in the U. 
but the fruits were very poor due to the dry climate. 

The latter sub-section involves all other loose-skin 
oranges somewhat closely related with each other. They 
are all bushy trees or ramous shrubs in habit with com- 
paratively small sized leaves more or less emarginate at 
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the tip. The wing of the petiole never develops and the 
venation of the lamina is very fine. The fiowers are small, 
the petals do not spread very wide, having white, not 
recurved petals. The fruits are fairly large to very 
small, hut the rin4 is generally thin and the oil ceils 
often reach the inner surface. The colour of fruit may 
be Vermillion or deep yellow and that of the pulp may be 
orange or yellow ochre. Pulp vesicles are nearly always 
short grained, polygonal, thin walled and tenacious, and 
the seeds are smooth, round-tipped and beaked at the base. 

The large -fruiting members of this sub-section are 
represented by the Suntara (Santra) of Poona, Nagpur and 
the Punjab, the proper name of which is Citrus ch^ySOGa>-pa 
Lushington. This is cnltivated in most Citrus producing 
centres in India, Ceylon, Java, Formosa, KuwangtiiUg 
and Lower Fukien in China. The industry based upon 
this species may amount to an extent at least one half 
that of the Satsnma orange. The plant is very ramous 
and upright-shooted, and the fruit is globose, deep orange 
coloured and characterized by the presence of regular 
radial grooves from the stylar end and frequent basal 
mamilla. Bonavia states that it has the oil cell dots 
forming miliary convexities, and this expression quite 
suits the facts. There are several other Citrus belonging 
to this sub-section. The Keonla of Bonavia, Citrus cire?i- 
atifolia Lush., is generally called iCawla in Poona, Sahar* 
anpur and Lahore and is different from the Suntara as is 
fully discussed by Bonavia. The fruit has a more rect- 
angular outline, thicker skin, lighter colour, a smaller 
central column and the pulp vesicles arranged iu a her- 
ring-bone structure and of decidedly inferior quality and 
different taste. The Ladoo of the same locality is again 
k distinct species, Citrus paratangenrina Hort., having a 
reddish skin, large basal mamilla with 6 feet deep pond-like 
grooves, a very broad apical depressed area, peculiarly 
fattened outline resuming depressed obconical shape, 
more or less chagrined thin rind, decidedly apiculate oartpel 
end (in transverse section of fruit), soft pulp of somewhat 
earthy taste, containing many seeds with a less greenish 
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eolour outside, less beaked base, deeper coloured tegmen in 
comparison with the Suntara. The writer does not know 
if there is any locality in India planted with these two 
species on a commercial scale. 

There is another loose-skin orange, economically 
raised in Ciiddappah District in Madras, which is identical 
■with the tangerine of the ISfew World, Citrus tangerina 
port. This resembles the Ladoo but the basal mamilla 
is smaller, the outline is regularly depressed globose, and 
it has a very smooth vermillion^skin, sweet but chalky- 
havoured pulp and long beaked smooth seeds. This is a 
commercial species, extensively raised in Florida (Tanger- 
ine), Fuchow (Gai or Fukieh), Australia (Beauty of Glen 
Betreat) and Japan (Oobeni). It is unknown in any 
other part of In(iia and is not found in any nursery. 
There is still another kind of the loose-skin orange with 
a peculiar fate. That is the Mediterranean Mandrarin 
imported from Europe. The writer met with this species, 
Qitvus deliciosa Tenore, several times in North Western 
India bnt po definite name was told. The plant is well 
characterized by very narrow crowded leaves, as shown by 
an American name ‘‘Willowleaf Mandarin”. The fruit 
if about the same size as the preceding three species, 
but is very much lighter in colour and lacking a distinct 
basal mamilla. It has fine basal grooves, a large number 
of segments, soft deep yellow pulp, coarsely netted vesi- 
cles and large smooth plump greenish seeds. This 
species is nearly forgotten in India but since it is definite- 
ly recorded by Bonavia, the author’s rediscovery is of 
great interest. There are no more fruits of Microacrumen 
attaining to the size of five already given kinds, having 
a diameter of more than 6 centimeters (2| inches). 

It is to be noted that there are a few mere loose-skip 
oranges cultivatedin India somewhat on a commercial scafe. 
The first is the Kokni orange ofN.W. India, Citrus Kokni 
Hort., the fruit of which may reach to the size above 
mentioned, but generally not bigger. The shape is tall 
depresped-globose, regular in outline, with a sharply 
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sinuate apex. The rind is orange coloured, finely pitted, 
and brittle, the pulp is of the same colour, very coarse 
grained and acidulous, and the seeds are broad and flat, 
coarsely netted without a basal beak. This is perhaps a 
wild orange in Ooorg, where it is cailed Kodangithuli. 
The second is the Reshni orange of N. W. India, Citrus^ 
Reshni Hort., also known iiiGuddappah District in Madras 
under the name Chota Kitchhe. It is identical with the 
Cleopatra orange of the U. 8., the fruit of which attains 
to a similar size but is very irregular in shape, wrinkled 
all over the surface when-it reaches full size. It has a 
thicker skin, wide open centre, short and broad segments 
very much lunate from the side view, acidulous pulp, and 
similar vesicles and seeds as above with much deeper 
colour of tegmen. The third is much taller, nearly globose 
Vermillion orange, called in Assam 8oh Siem and is 
known nowhere else. This is essentially identical with 
Citrus erytheosa Hort., of China and Japan, the com- 
monest orange in the Yangtze River region (Chu Ch’ieh, 
Chu Sha Ch’ieh, Kobeni', but differs in lacking a deep 
apical sinus, reconvex stylar end and decided clayey 
flavour of the pulp. This has few segments, a small cen- 
tral column, finervesiclesentirely not coarse— reticulate as 
those preceding but elongated and parallel. The flavour 
of pulp is much better than the former two. The seeds 
are short and not broad, deep yellow, and faded tegmen 
colouration not brilliant in tone. ISTo other species are 
known in India which can be classed in the group of 
these three. 

There are a few more still smaller fruited loose-skin 
oranges of minor importance. The one is the famous 
Kinokuni of Japan, Citrus Kinohuni Hort., erroneously 
called Kymo Kasi in upper India. The fruit is small, less 
than 5 cm. in diameter, very flat, deep orange coloured, 
chagrined and somewhat faintly fluted. The pulp is also 
deep orange, very sweet, coarsely reticulate, with very 
few vesicles, and rather large and broad seeds coarsely 
netted. The oil cells of the rind seldom reach the inner 
side. This species also occurs in northern Chekiang in 
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Cliiiia, and used to be tbe most important Citrus before 
the Satsuma became known. There in another related 
species in India, called Gitrus hengalensis by a nursery- 
man in Madras presidency. The fruit is similar in size 
and shape to the above but the colour is lighter and it is 
smoother, and thinner peeled, the oil cells not penetrating 
to the inner surface. The pulp character is very smiliar 
but is lighter coloured and slightly more acid. The seed 
is quite different from that of the Kinokuni, smaller in 
size, not broad and more regularly pointed at both ends, 
having a very much deeper coloured tegmen especially at 
the oharaza end. The nest is a very much wrinkled flat 
fruit from Pariakimedi Estate in Madras, which is charac- 
terized by a very large basal mamilla, deeply concave and 
areolate apex, and deep yellow surface. In the cross 
section, it has a moderately thick rind, with small not 
penetrating oil cells, a large central column, many seg- 
ments not much lunate in the side view, light-coloured 
coarsely netted pulp with very short vesicles, and very 
small oval seeds with pointed ends, light-coloured 
tegmen, and green monoembryo. This is a very distinct 
species entirely unknown in China and Japan, but since 
the author has had no chance to study good sample speci- 
mens, and no record was available from Bonavlajit remains 
still unnamed. 

There must be still some more loose-skin oranges 
which missed the attention of the author during his three 
months tour in India, for instance, the Butwal orange. 
PL XCIX of Bonavia’s book is very doubtful, primarily 
from the big variation in shape, and secondarily the taste, 
said to have been the sweetest ever known to him. The 
latter reminds one of the Suntara from high altitudes, 
hut a fruit the writer received from Saharanpur was a 
distinct species, very near to his Gitrus henikoji Hort., 
of Japan and Korea. More material is necessary to clear 
up the ambiguity and draw the final conclusion. 

(To he continued) 
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tJtlckorobgical Observations 


OCTOBER, 1937 


Max. 

Temp. 

Min. 

Temp 

Mean 

Temp 

Percentage 
of Humid- 
ity. 

Pressure 
of the 
Atmos- 
phere 

Wind 

direc- 

tion. 

Eain 
for the 
day. 

Eaiu 
since 
Jan. 1 

Eemarka. 

940 

74-0 

84 0 

760 

29 44 

Calm 

Nil 

5()-0 

Harvesting of Juar, 

95 0 

750 

85-0 

800 

29-40 

Calm 

Nil 


Napier, Guiii«a 

and Ehodes grasses 
continued. 

960 

72-0 

84-0 

720 

29-44 

Calm 

Nil 



98-0 

72 0 

85-0 

600 

-29-40 

E. 

Nil 



950 

72-0 

83-5 

80 0 

29 43 

N-B. 

Nil 


Tractor discing and 

88 0 

75 0 

81-5 

80 0 

29-48 

B. 

Trace 


93 0 

7il 0 

81-5 

630 

29 48 

W.S.W. 

Nil 


bullock plough- 
ing, harrowing 
etc., planting Hub: 
crops oontiiitred. 

96*0 

6-0 

t-1-5 

620 

29-54 

w.s.w. 

Nil 

„ 


96 0 

68 0 

82-0 

56-0 

29-58 

w. 

Nil 

„ 


96 0 

640 

80-0 

57-0 

29-54 

w.s.w. 

Nil 

„ 


960 

61-0 

785 

48 0 

2952 

w. 

Nil 

„ 


95 0 

62-0 

785 

53-0 

29 58 

w. 

Nil 

„ 

Sowing gram, berrai 

960 

63-0 

79-5 

53-5 

2962 

Calm 

Nil 

,, 

970 

65-0 

81-0 

64-0 

29-6 

N.W. 

Nil 


started. 

96 0 

63*0 

79-5 

67-0 

29-62 

W. 

Nil 

„ 


95*0 

67-0 

81 0 

62-0 

29-64 

Calm 

Nil 

„ 


95-0 

650 

800 

68-0 

29-68 

S.S.E. 

Nil 

t, 

Sowing of wheat 

96'0 

630 

79-5 

600 

29-69 

S. 

Nil 


also started. 

95 0 

64-0 

79-5 

61-0 

29-7 

S.B. 

Nil 



94 0 

680 

81*0 

550 

29 62 

N. 

Nil 

,, 

All early potatoes 

94-0 

69-0 

81-5 

51-0 

29-64 

N. 

Nil 


planted by middle 
of the month, 

94-0 

66 0 

80-0 j 

73-0 

29'74 

Calm 

Nil 

>, 


89 0 

66 0 

77-6 

77-0 

29-72 

N. 

Nil 



87-0 

63 0 

75-( ' 

70-0 

29-72 

N. 

Nil 



900 

650 

77-5 

72-0 

29-70 

E. 

Nil 

,, 

Sale of fodder in the 

91 0 

63 0 

77-0 

69-0 

29-72 

B. 

Nil 

’’ 

city continued. 

92-0 

66-0 

79-0 

77*0 

29-70 

B. 

Nil 



92-0 

70.0 

81-0 

84-0 

29-72 

N.E. 

Nil 


Spike tooth barrow- 
ing and cultivat- 
ing of some of the 
potato fields. Har> 
vesting of bands 
and some other 
vegetables con- 
tiiiued. 

f>00 

670 

78-5 

810 

29-77 

N.E. 

Nil 


83 0 

71-0 

77-0 

95'0 

29-66 

Calm 

Trace 



83 0 

69-0 

! 

76-0 

860 

29-65 


Trace 

” 
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NOVEMBER, 1937 


1 1 

Mas im am 
Temper- 
ature. 

Mini- 

mum 

Temp. 

Mean 

Temp. 

Percentage 
of Humid- 
ity. 

Pressure 
of the 
Atmos- 
phere 

Wind 

direc- 

tion. 

Rain 
for the 
day. 

Bain 
since 
Jan, 1 

Remarks. 

1 

86-0 

61'0 

73-5 

51-0 

29-7 

B. 

Ml 

50 -0 


2 

87-0 

620 

74-5 

81-(l 

29-68 

S.S.W. 

Nil 



3 

89-0 

59'0 

74-0 

73-0 

29-64 

s. 

Nil 



4 

91-0 

58' 0 

74-5 

81-0 

29*62 

N.W. 

Nil 



5 

96'0 

560 

76-0 

85-0 

2966 

Calm 

Nil 

W 


6 

92-0 

550 

73*6 

76-0 

29-70 

S. 

Nil 



7 

89-0 

55 0 

72'0 

78-0 

29 '7 1 

Calm 

Nil 



8 

87-0 

57 '0 

72-0 

74-0 

29-70 

Calm 

Nil 



9 

865 

56-0 

71-25 

72-0 

29-70 

Calm 

Nil 



10 

89-0 

67-0 

78-0 

71-0 

29-72 

N.W. 

Trace 

„ 


11 

89-0 

66-0 

77-5 

87-0 

29-75 

Calm 

Trace 

„ 


12 

76-0 

64'0 

65-0 

62-0 

29-74 

E. 

Trace 

„ 


13 

75'0 

62-0 

68-5 

85 '0 

29-71 

S. 

Trace 



14 

82-0 

68-0 

7&-0 

860 

29-72 

Calm 

Nil 



15 

86-0 

72-0 

79-0 

79'0 

29-72 

S.E. 

Trace 



16 

86-0 

68-0 

77-0 

88-0 

29-68 

s.w. 

Nil 



17 

86-0 

67-0 

76-5 

49 0 

■29-68 

w.s.w. 

Nil 

„ 


18 

8S-0 

61-0 

77-5 

82-0 

29-7 

Calm 

Nil 

„ 


19 

89-0 

64-0 

76-5 

49-0 

29-72 

W. 

Nil 



?0 

86-0 

57-0 

71-5 

89-0 

29-77 

Calm 

Nil 

,, 


21 

83-0 

60 '0 

66-6 

75-0 

29-82 

w. 

Nil 



22 

81-0 

55-0 

68-0 

630 

29-8 

W. 

Nil 

,, 


23 

82-0 

58-0 

70-0 

66-0 

29-78 

W. 

Nil 



24 

82*0 

48'0 

65-0 

61*0 

29-78 

S.W. 

Nil 

„ 


25 

79-0 

47-0 

63'0 

640 

29-8 

w. 

Nil 

„ 


26 

79-0 

46'0 

62-5 

61-5 

29-79 

S.W. 

Nil 



27 

79-0 

47-0 

63-0 

55-0 

29-81 

s. 

Nil 

.. 


28 

81’5 

50-0 

e5'5 

75 

29-75 

s. 

Nil 



29 

81-0 

48-0 

64-5 

73-5 

29*66 

S. 1 

Nil 



30 

810 

61'0 

66-0 

50-0 

•29-69 

B. 

Nil 


i 





M. S. VERNAL & Co 


AGENTS fORi- 



Icemaking and Befrigerating ffiacMnery, Milkcoolers 
and l>airy Plant. 

Diesel Engines and Agricultural Pumps. 

Small Bungalow Electric Lighting Plants, Suitable for 
Farmhouses, etc. 

Small Pumping Plants for Farmhouses and Bungalm^s. 

Marine Motors of the detachable, portable type for use 
on rivers and lakes. 

Gilburner Kefrigerators for use where electricity is 
not available. 

Milk Processing Plants, Milk Bottles and Accessories. 
Weston Electrical Measuring Instruments, etc., etc. 

M. S. VERNAL & Co. 

P. O. Box 2320 

CALCUTTA 



Telegramsi-PORCUPXNE, Calcutta. 


Please mention Tse AiiiiAB&3AP Parmse 



OOOOOCOOOOOOOCOOOOCOOOCOCOOOOC’COOCOOOOOCOCOOOCOOOOOO 



00ocooooooccocoo:oo:ocoocooooo^i>ooooo 

BOARD OF ECONOMIC INQUIRY, PDBJAB f 

FARM ACCOyWTS m THE FUHJAB <> 

Ee. a. O 

1. Studies on the Cost of Production of Crops. (Pub. No. 33) 1 8 (_) 

2. Batai CultiyatioM in Lysllpur District, (iub. No. 12) .. 0 6 /\ 

3. Systems of Farming in Canal Colonies. (Pub. No. 15) .. .08 

4. Farm Accounts, 1926-7 (Pub. No. 19) .. .. , 0 8 y 

5. Farm Accounts, 1927-8 (Pub. No. 20) .. • 1 0 O 

6. Farm Accounts, 1928-9 (Pub. No. 21) .. .. 18 (> 

7. Farm Accounts, 1929-SO (Pub. No. 24) .. ..18 /^ 

8. Farm Accounts, 1930-81 (Pub. No 26) .. .. .. 1 8 X 

9. Farm Accounts 1931-32 (Pub. No. 32} . . 1 8 x 

10. Farm Accounts, 1932-33 (Pub. No. So) .. 1 8 'O’ 

11. Farm Accounts, 1S83' 34 (Pub. No. 46) .. .. .. 1 8 <) 

Prices are Net 10% Discount on Complete Series 0 

These reports are the results of independent and impartial reasearob conducted by / ) 
the Board of Economic Inquiry, Punjab. From the 1928-29 issue a section has been X 
added on well-irrigation, and from 1931 32 another on cost of lube well irrigation. x 


Available from- 


THE “C. & M. QAZEnE” PRESS, LAHORE 

OE ANY LOCAL BOOKSELLER. 



Ask for a Free Catalogue : 

vfgetable a flower seeds, plants, bulbs, etc. 

Pestonji Pocha a Sons. POONA. 


>000000: OCCO'^-.CCOC 

Pleas© mention Thb Allahabad Fabmeb 
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EFFIOIENOY 


LONG LIFE 


STRENGTH 



Made by skilled workmen and under 
careful engineering .siipervision 


KIRLOSKAR 

CANE CRUSHERS 


FOR BULLOCK & POWER USE 


Send for complete Catalogue 

Kirloskar Brothers, Ltd 

Kirloskarvadi (Satara) 


WESTERN INDIA INDUSTRIES, CALCUTTA 
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A VITAL SEEVICE dep-emds m 

6AE60YLE LU1EICAM¥S 



aphe Calcutta Elec- 
itric Supply Corpora- 
ition. Ltd., have very 
kindly accorded per~ 
mission to publish 
the following data on 
the lubrication of 
their 3x12,500 K.W. 
Metropolitan - Vickers 
Turbo-Alternator sets 
at Cossipore Power 
Station. 


“These units were started up with GARGOYLE D.T.E. 
OIL LIGHT in the systems, and have run for 5 to 6 years 
with very satisfactory lubrication results. One unit ran 
16,593 hours on the initial oil charge when it was taken 
down for overhaul. No wear had taken place and, although 
the oil was in good condition, it was decided to replace it 
by a fresh charge, as it was considered the original oil had 
more than paid for itself. Capacity of system 360 gallons, 
and monthly make-up amounted to lO gallons. 

Bearing temperatures have always been notably low on 
these units, in spite of the cooling water temperature 
averaging 880F.” 



LUBRICANTS 


STANDARD -VACUUM OIL COMPANY 


Please mention The Allahabad Paemee 
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GOOD NEWS 

PRICES REDUCED!! 

Manufacturing economies make possible substantial re- 
ductions in prices of Wab Wah Ploughs, so we are passing the 
sayings on to our customers. 

Old Peices, I^bw Peioes 



Rs. 

a. 

P- 

Rs. 

a. 

P’ 

Handle, brace and sweep 

5 

8 

0 

4 

12 

0 

Mould board bottom ... 

5 

0 

0 

3 

8 

0 

Seeding spout 

1 

12 

0 

1 

12 

0 

Total for set ... 

12 

4 

0 

10 

0 

0 

With woodeu beam ... 

13 

4 

0 

11 

0 

0 

We recommend that our customers buy the 

above set at 

Rs. 10 or Rs. 11. 







Cultivator attachment 

6 

0 

0 

5 

8 

0 

10" furrow maker 

4 

12 

0 

2 

4 

0 

12" furrow maker 

6 

8 

0 

2 

12 

0 

15" furrow maker 

6 

12 

0 

3 

8 

0 

20" furrow maker (adjustable) .. 

13 

0 

0 


... 


20" furrow maker, new design, not 







adjustable 


... 


6 

0 

0 


Shears, sweeps and other wearing parts are also available 
for replacements. 

Reliable agents wanted. For conditions, dealers’ dis- 
counts, etc., write to-— 

AGRICULTUBAL EHCINEER, 

Allahabad Agricultural Institute, 
Allahabad-, 


Please mention The Allahabad Farmer 
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SOMETHING NEW! 

CONSIDER THESE FIVE IMPORTANT FEATURES 
OF THE U. P. PLOUGH 

ECONOMY , 

Outs production costs by permitting the ploughing of hard 
dry soils witli oxen instead of tractors. Makes possible culti- 
vation of more land by better distribution of work throughout 
the year. Hot weather ploughing is made possible, saving first 
rain, organic matter of crop refuse and early planting with 
resultant increased yield. 

ADAPTABILITY' . , 

It can he used to invert soil, to plough the ground when it is 
hard and dry, and is the only entirely successful bullock 
plough for making sugarcane furrows and ridges and for 
earthing up cane. The plough operates successfully in a wide 
variety of conditions. 

DUKABILITY 

It is an all-steel plough with steel beam and handles. Shears 
can be sharpened by heating and hammering. It will give 
long low cost service. 

CHEAPNESS 

In comparison with other ploughs of a similar size but able 
only to invert the soil, the IT. P. plough is cheap. With 
inverting and hard ground bottoms it is priced at Its. 35 each. 
The furrow maker costs an additional Es. 15. 


5. INTEKCHANGEABILITY 


Loosen two holts and the bottom is removed. Any of the three 
bottoms can be replaced by an unskilled man tightening the 
same 


A splendid plough for the larger cultivator growing sugarcane. 


For further particulars write to 

AGRICULTURAL ENGINEER, 

Allaliabad Agricultural Institute, 
AUaliabad. 


^ Ml Ml Ml Ml ^ ^ >!f 5K : * Ml 5K * * * 5K * * * * : Mf Ml )K * MDK * * Ml Ml Ml 

Please mention The Allahabad FabMeb 


Jfe Ml Ml Ml Ml SH Ml Ml Ml Ml 3^ Mi Ml Ml Ml ^ * Ml Ml Ml Ml Ml Ml Ml Ml * * Ml Ml * Ml Ml Ml Ml Ml * Ml Ml M5 Ml Ml * Ml Ml Ml Ml » Ml * 5^ * Ml ^ ^ 5^ * Ml ^ ^ Ml ^ 










COCHRAN BOILERS 


I Cocbran Boilers are aeknow- 
1 lodged to be more economical 
than any other types of Vertical 
' Boilers. They require no special 
settings, brickwork or flues. 


^ . A boiler wTuoh saves fuel is 

■p worth a higher first cost. Other 
types may be slightly cheaper 

f ^hut they eat up coal — and money 
— for years. 


The Caohran Boiler is a good 
investment and worth the price 
paid. 


Full particulars from- 


INDIA V BURMA 


Established in Calcutta 1799 


93, CLIVE STREET, CALCUTTA 






THE 

AGRICULTURAL 
INSTITUTE. 
ALLAHABAD. 
D*P., INDIA 


“On the lahours ojt the country jn^in depend the whole strength and health, 
nay the very^exisfence, of society; yet in almost every country, politics, 
economics, and social reform are nrhan products, and the countryman gets 
only the crumbs which fall from the political table.” ^ 

— GEOBO^>^:6usaELi, (A.E.) 







Worlc~Mod( 


yHE HISaiON PRESS IS AT TOUR SERVICE FOB 

• t»E*mSRFEliSS FaXHTilfQ ' • ’ ’ 

' PEIlfiCTfa : , ^ 

i^BOSSiyg, PIE’STa'HFII^G.' 


COPPERPLATE PRINTING 


BOQKBIKDiyg, Eta. Bttf. 


AND SPECIALIZES IN 


Vem«ularPrinttaB ta the f.llowtag taagnage. = 
HINDI AND SANSKRIT - . . 


raRSrAN-PRDO AMP ROMATg-TTnnr, 


Address 


the MISSIOIV PRESS 


ELY HOUSE 



EFFICIENT 


Sole Agents in India: 

EDW. KEVENTER, ETD 

DAIRY, FARM P. O. :: " " AIAGAR: 


Please mention The Allahabad Eakmer 


Alfa-Lwal 


WHY DO THEY 
AT.T. CHOOSE I 

ALFA-LAVAL? I 

\ 

Over 3,000,000 Cows are ' 

milked every day by j 

ALFA.-L AVAL Milkers in ] 

all parts of tke world. j 

The ALFA-LAYAL Magnetic Milker pro- ’ 

produces a greater quantity of cleaner, better milk 
with less labour at a lower cost. 

ECONOMICAL ELECTROMAGNETIC 

Tke patented ALFA-LAYAL Magnetic Pulso Pnmp creates and 
controls the plusation hy means of electro-magnetic force. The timing 
of the milking action is perfectly regular. The pulsation is snappy 
and its frequency is unchangeable. 

The ALFA-LAYAL Magnetic Milker has an extremely low power 
consumption. A 1-unit plant and separator can easily be driven by a 
1|_2 b.h.p. engine. The Magnetic Pulsation Control requires very 
little power and is simple and reliable. Engine room siiace is reduced 
to a minimum. 

You kuow the quality of the ALFA-LAYAL Separator. Use it 
' as a standard to judge the Milker’s value and send for further parti- 
I culars of the 

I ALFA-LAVAL 

I MAGNETIC MILKER 





IMPERIAL COUNCIL 

OF 

ASEICULTBRAl RESEARCH, I8DIA 


The following three journals are issued under the authority of the 
Imperial Council of Agrioultural Research:— 

(1) Agricolture and Live Stock in India. 

A bi-monthly journal of Agrioulture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stoch 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 6. 

(2) The Indian Journal of Agricultural Science 

A bi-monthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 

(8) The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 6. 


(All commumcations regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Box 2078, Calcutta.) 







The Bore-hole Latrine 


THE LATRINE BORER AND SEATS 


“The bore-hole latrine combines utility, and sanitation 
and protects the health. If properly made, dangerous flies do 
not go into it. There is no bad smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or school children and 
teachers will perform the labour themselves, as they very 
well can.” Eor complete description see the article on the 
Bore-hole Latrine published in The Allahabad Farmer^ 
Vol. YII, No. 2, March, 1933, pages 92-96. 
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"Editorial 

The United Provinces are exceedingly fortunate in 
having an electric grid system in the Western end, 
where there is an abundant supply of cheap electricity 
mostly developed at waterfalls on the canals. This 
cheap electric power is being used not only for electric 
lighting but also for the pumping of water from tube 
wells. Hundreds of thousands of acres now have their 
water supply from these tube wells. What this means 
to the prosperity of the farmers is difidcult to exaggerate. 
To many villagers it means the difference between starva- 
tion for part of the year and a measure of comfort through- 
out the year. 

Sir William Stampe is now devoting part of his time 
to securing for the Eastern districts of the Provinces some- 
what similar facilities to those that the West now enjoys. 
When these schemes are completed there will be few 
areas of the earth’s surface better situated for improved 
agriculture and village industries than the United Pro- 
vinces. Electric power is produced every day in the 
year, but in a year of normal rainfall there are about four 
months when electric power would not be needed for 
pumping irription water. I would like therefore for all 
people familiar with rural conditions in the U. P. to 
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suggest ways by which this cheap “ th® 

used in Tikge and cottage industries. In 
Tillage and cottage industries depend 

their success upon cheap electric pp^er, The beauty ot 
this electric power is that I’® 

area to whereyer work has to he done. So f . . ■ 

existing industry or Tillage within reach of an electric 
Dower line, cheap power can be supplied to it. 

There are certain conditions which must he obserye . 
It will not do to use this power to produce things lor 
which there is no market. It is bete to conceni^atemn 
those commodities for which there is a market m t lie 
village where the thing is produced. It will take many 
minds to draw np a comprehensive scheme that is 
financially sound. I hope readers of The Farmer who 
have any ’suggestions to ofier will offer them. A gentle- 
man was in to see me today who says that wfiexj^he lives 
they charge four annas a maund for cutting fodder wifh 
^ qandasa by hand, whereas a hand cutter costing 2d 
does it for one anna per maund. A small eleotrio chaff 
cutter should be able to do it more clieaply than, a hand 
cutter. Why should not many of the hand looms 
villfiffes he converted into electrically run looms . Here, 
the weaver with electric power could turn out ten timpS; 
as much cloth per day as he turns out now. 

This cheap electric power points the way to, a recov- 
ery of village industries. This would bring about great y 

improved economic conditions in the villages. It would 
nrovide the means of livelihood for him whose livelihood 
is now very precarious. It would relieve the very great 

pressure on the land which is so undesirable a feature of 

rural life in modern India. 

Sam Higgjnbottom. 


Their Excellencies Sir Harry and Lady Haig greatly 
honoured the Institute by a visit on January 
Di^tinguishea 1937. Time did not permit them to see 
Visitors every department, hut because of its relar 

tionship to rural development they concentrated on tlie, 
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dairy and the cattle improvement programme. They saw' 
the hutter-making from pasteurized cream from the 
viliages. They saw the cattle and the scientific feeding 
of them. They then visited the two milking stations, one 
at Indalpur where there are over fifty village buffaloes 
and cows. The buffaloes and cows are milked and fed 
under Institate supervision. The milk is brought into 
the Institute and pasteurized and separated. The cream 
is made into butter and ghee, the skimmed milk is fed 
chiefly to the calves. 

The second milking station is at Ganeshganj. Here 
nearly a hundred village buffaloes and cows are brought 
in by their owners. There is a cream separator in this 
village. The milk is separated at the station. The vil- 
lagers have been taught to use the separated milk, and 
also to feed their calves on it. Because separated milk 
is so cheap there and partly to show how the villagers 
can do it, a number of Institute buffaloe calves and heifer 
calves have been sent out to be fed on separated milk. 
The cream also is brought to the Institute pasteurized 
and made into butter and ghee. Since the Institute has 
been able to secure this village cream the quality of the 
butter has greatly improved. When we were getting 
cream from contractors there were very undesirable odours 
in the cream but now these are entirely absent. 

Most of these villagers have had only a limited and 
irregular market for their milk and cream heretofore. Tiie 
people to whom they sold it seldom paid them either 
regularly or in full. The reason the villagers are so 
anxious to come to the Institute milking stations is that 
their milk is weighed in their presence, and an accurate 
record is kept. They get the full agreed price for what 
they have to sell. In the Ganeshganj station they are 
receiving about Bs. 1,000 a month. These milking 
stations seem to have great possiblities for improving the 
financial condition of the villagers,' in that it brings them 
a fair price for their dairy products. It should he helpful 
to the city because with proper supervisioh and sanitary 
production of the milk, the city should be able to receive 
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laro^e amounts of dairy products of good quality at a 
cheaper rate than they can be produced within the city 
limits. 

The Governor and Lady Haig were greatly interested 
in this development as it looks to be the sort of progress 
tnat can be made with very little expense of public money« 
It can be very largely self-supporting and should be en- 
tirely so after better quality cattle, that is buffaloes and 
cows "iving larger amounts of milk, can be introduced 
into tlie villages. The Institute is doing this through the 
provision of all the good Scindi bulls that are produced 
in the Institute itself, and also distributing some excel- 
lent animals provided by the Government department. 
The villagers themselves are keen on securing these 
better sires. I have seen nothing in connection with 
rural development that seems more full of promise than 
this . 

Sir John and Lady Russell also honoured the Institute 
by a visit on Saturday, the 16th January, 1937. Sir John 
Russell is the agricultural expert brought out from 
Britain. While in Allahabad Sir John gave a very stirnu- 
latuu’- address to the Academy of Sciences. It was a 
pleas'ure to take him round the Institute. He seemed 
interested in everything he saw. The various members 
of the staff explained to him the particular thing that 
each was doing. We trust that the visit of Sir John 
Russell will mean a great advance to Indian agriculture. 

“You are meeting to consider how tlie zamindars can help 
forward the great movement of rural development that has been 
initiated in this piovince We started the movement about a 
year ago and 207 rural development circles have now been estab- 
lished.” . T T i. 

“I do not want landlords to act without conviction, i do not 
want them to do things merely because I importune them; but I 
want them to believe in the movement. Just as, if the movement 
is to succeed, we must have the genuine interest of the villagers, 
so I am sure we must have the genuine interest of the great body 
of landlords.” , ^ 

— Urom an address by His Excellency o\r Harry Haig. 


MORE AND BETTER MILK 

By Dr. Sam Higginbottom 
Talk hroadcast from- Delhi^ Jan. SO, 19B7 

India contains more than one quarter of the world’s 
cattle, though she has only about one-sixth of the world’s 
human population. This means that she has many more 
cattle in proportion to her area and population than any 
other equal area of the earth’s surface. 

India has far too many cattle for the cattle work, 
draught and milk production, that has to be done; or for 
the food supplies available for cattle. But because of the 
poor quality of the cows, milk in India is scarce and dear. 
These surplus cattle are the most serious competitors of 
man for the produce of the soil. I endorse a policy of 
birth control for cattle. 

The cow is a domesticated animal. That is, it has 
been taken from a state of wildness, and taken into 
partnership with man. Because cattle are domesticated 
man can control their breeding and he must control, if 
better cattle are to be. There is one sure way to iraporve 
the quality of Indian cattle: that is to breed only from 
the best. If poor cattle are mated the offspring is poor. 
If good cattle are mated good offspring is likely to result, 

India is dependent upon her cattle for: (<?) ])Ower 
and [b) milk. The ox provides almost all the power for 
tilling India’s cultivated acres. The power of an ox 
depends upon size and weight, the bigger and heavier he 
is the greater his power. Bigger and heavier oxen would 
enable large farm implements to be used with better 
cultivation and larger yields. Heavier oxen depend upon 
the breed, the feed, the geographical location. India has 
several breeds of good draught animals. These can maintain 
their size only if they are properly fed. Inadequate feed 
will stunt the growth of the best breeds. Again certain 
tracts of India seem to have certain nutritional defioien- 
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eies in tile drops growti, so that cattle fed on tliOvSe crops 
fail to grow to the size and weight they would were they 
brought up in an area where these deficiencies^ do not 
exist. India has done little to develop cattle with large 
milk-giving capacity. India values a good draught bullock 
higher than she values a good dairy cow. A really first 
class dairy cow can produce much more profit than a 
first class bullock. 

The importance to India of good niilk cows is almost 
impossible to exaggerate. Milk is probably the largest 
source of fanning income in the world. The appalling 
death rate among the children in India just about the 
time of weaning is due largely to the fact that a supply 
of good, cheap milk is not available. 

Few countries on earth are more favourably situated 
for good dairy cattle than India. There is an ahtind” 
ance and variety of fodder crops as Napier grass, which 
under proper conditions gives over 100 tons of green 
succulent fodder per year per acre; Guinea grass 
which will give 60 to 70 tons per acre. These home- 
grown cattle foods, if fed to a reasonable number of good 
quality cattle, would mean that the cattle could be in the 
finest condition ; the oxen for work and the oow^s for milk. 

The ability of a cow to give a large amount of milk of 
good quality is an inherited character. No amount of feed- 
ing, no quality of food will enable a cow to give more milk 
than her inherited capacity permits her to give. If a cow 
has an inherited character to give 3 seers a day, no amount 
of feeding or quality of food will cause her to give more. 

The gwata usually explains that the poor quality of 
the milk of his cow is because he is too poor to give the 
cow good nutritious food. The quality of the milk is 
little affected by the quality of the food. 

The poorness of the milk may he due to one of three 
things; First, the cow may belong to a breed of which the 
average butter-fat content is low. The great dairy breeds 
vary much in the percentage of butter-fat. The cow 
cannot change the quality of her milk; uor can feed 
change the quality of the milk except within very narrow 


MORE A-NB BETTER MIRK 


m 


limits. Tile quality of tKe milk of the individual co>w 
being an inherited character is as unchangeable by human 
effort as is the length of her tail or the colour of her hair. 
Granted that a cow has the capacity to give a large 
amount of good rich milk, if that cow is underfed, or fed 
poor feed, the quality of the milk will not change, but the 
amount of milk will be less than if she were properly fed* 
In dairying, two things are counted tO; be unwisei First, 
trying to increase the milk yield of a cow by better and 
larger feeding when that cow has not inherited the 
capacity to give more milk; and second to underfeed a cow 
that has inherited the capacity to give a large amount of 
milk, so that she gives less milk than she would if 
properly fed. 

The second cause of poor milk in India is due to the 
cnstoni of the gwalas taking the cows round to their 
customers, and milking for each customer just the amount 
of milk the customer desires. The first milk drawn_ from 
the cows is not as rich in butter -fat as the milk drawn 
towards the end of the milking. To get milk of an even 
quality the cow should be completely milked at one time, 
because the richest milk comes at the end of the milking. 
It is quite possible for a cow that properly milked gives 
milk of good quality, say 4 to 57o butter-fat, to havu a 
customer get milk from that cow with not more than 
of butter-fat in it, because the customer has received 
milk from the early part of the milking. 

The third reason for poor milk is adnlteration,. If the 
water used: for adulterating milk were always: olean it 
would: not be as objectionable as it is when contaminated 
water is used to. adulterate the milk. Many deaths, 
infantile diarrhoea, dysentry, typhoid and choleric attacks 
are due to the adulteration of milk with contaminated 
water. Public opinion in India needs arousing to; bring 
home to the gwala the terrible conseqnencesr of adulterat- 
ed milk and the public needs tO: be willing to pay a fair, 
price for good sanitary milk. 

The only way to secure an abundant supply of good: 
pure milk at a reasonable price in India: is; to, breed cows 
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to-day we liave individual cows that have given over 

20.000 lbs. of milk in less than than^ 350 days with one 
thousand pounds of butter-fat, while some have given 
well over 30,000 lbs. of milk. Several large herds average 

10.000 lbs. per cow per year. The indigenous breeds of 
lodia in the hands of skilful breeders, given from 
25 to 50 years, might approach the dairy breeds of the 
West. The sooner a breeding programme is undertaken 
in India on a large scale, the sooner better cattle will be 
available. It is not guess work. It is not haphazard. 
It is not wise to trust to luck. A definite programme in 
tbe hands of skilful trained breeders is sure of success. 

While the building up of Indian breeds to profitable 
dairy production is possible, it holds out little immediate 
hope of an abundant supply of cheap milk. The shortest 
way to this is to import proven sires of the best dairy 
breeds and mate them with Indian cows. Where this 
has been done Indian cows giving from one to three 
thousand pounds of milk in 350 days, mated to the 
imported bulls have produced daughters actually giving 
from four to twelve thousand lbs. of milk in the same 
number of days. The offspring of the foreign bull and 
the Indian cow. while it may not in all respects be able 
to withstand conditions as well as the purely Indian 
cow is yet good enough to live and produce large amounts 
of milk and make a good profit for her owner. 

Every cow must have a certain amount of food to 
maintain her body at a proper weight. If she does not get 
food enough for this she cannot give the amount of milk 
her inheritance calls for or bear a strong healthy calf. Any 
two cows of equal weight will need approximately the 
same amount of food to maintain their body in a healthy 
condition. But one of the two cows may have inherited 
the capacity to give only 2 seers of milk a day. The 
other may have inhexdted the capacity to give 25 seers a 
day. The skilled dairyman gives to every cow enough 
food to maintain her body at its proper weight, and then 
feeds the cow in proportion to the amount of milk she gives. 
The 25 seer cow should receive five or six seers a day 
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more gi'ain and concentrates than tlie cow giving two 
seers of milk a day. Profit is made from the grain that 
produces milk, not from the grain that maintains the 
cow’s body. 

If a dairyman needs to produce 200 seers of milk a 
day, it makes a great deal of difi'erence to his j)rofits 
whether his cows give large amounts, or small amounts 
of milk. If he has cows that average 20 seers of milk a 
day then he needs only ten cows to produce 200 seers per 
day. In the case of the two seer cow, 100 cows would 
be needed and an enormous amount of food must be fed 
to these cows to maintain the body weight of the cows. 
This cannot return any profit. More buildings and 
equipment are needed, more men will have to be employed 
to take care of 100 cows than are needed to take care of 
20 or 10 cows. From a consideration of this fact we can 
say that low yielding cows produce expensive milk, and 
high yielding cows produce cheap milk. As soon as this 
fact is understood by the people of India we can expect 
great improvements in dairy cattle. Every intelligent 
dairy cattle breeder today is striving to increase the yield 
and "the quality of the milk of each individual cow. 
There is much more profit in one cow giving ten thousand 
pounds of milk a year than in two cows giving five 
thousand pounds each of milk a year. Five cows each 
giving 2,000 lbs. of milk a year may enable the dairyman 
to make bare expenses, no profit and no loss, but ten cows 
giving 1,000 lbs. of milk a year would almost certainly 
involve the city dairyman in a very serious loss. 

To sum up the way to have better cattle in India 
is to have intelligent breeding programmes properly 
carried out, with proper feeding and care of the cattle. 
To improve the milk capacity and the milk quality like- 
wise demands an intelligent breeding programme. And 
then again to see, when cows have been bred with a 
capacity to give much milk, that they are properly fed 
and cared for. These are simple but sure roads to success, 
and there are no other ways by which India may secure 
better cattle and more and better milk. 


STUDENT AGRICULTURAL TOUR 

By Haik Saroyan- 

B. Sg. Student^ Agricultural Institute 

Tlie guard gave the signal and the train began to 
move slowly out of the station. “At last, no more 
lessons for another three weeks at least” I turned to the 
professor beside me. A kindly laugh and all was silent 
again. That night we greeted the llfew Year in the train 
on our way to K'agpur, Bombay, Ahmedabad, Baroda, 
Indore, everywhere! 

For the next three weeks we had a heavy programme. 
How many farms, dairies, experimental centres and 
research laboratories we visited I find it difiicult to relate. 
Nevertheless it would be hard on my part if I did not 
make any efforts to bring to the readers of The Farmer 
some of the very interesting and highly educative places 
we visited. 

The Rural Reconstruction centre at Kosamba was 
perhaps the first of its kind we had ever seen. Under 
the able supervision of Mr. Souri this place is doing 
splendid work for the village folk. To teach the farmers 
and villagers at large on practical lines hojv to carry on a 
more tolerable and satisfactory life — this in short seemed 
to be the aim and object of this institution. 

A considerable amount of controversy is going on 
at present about the inadequacy of diet in this country. 
At Kosamba without much talking the growing of abun- 
dant vegetables primarily for the use of the family was 
ably demonstrated. In some cases the plots were ten 
feet square and yet two different vegetables were thriving 
splendidly in the same plot. 

The poultry section was not inconspicuous. Within a 
comparatively short time the imported cocks and hens 
have brought about considerable change at the Eeconstruc- 
tipE Centre, The village folk round about werp enthusias- 
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tic about everytliing that was to tlieir own interest. We 
were told that every day men arrived to get the larger and 
heavier eggs of the imported hens, all being utilised for 
laying. The confidence in the centre was so great that 
the villagers easily took to the suggestions put forward. 
What little constructive work we could see in the short 
time at our disposal showed very clearly the triumph of 
the Eeconstruetion Centre. Seasoning of wood prepara- 
tion of fiour, crushing of oil seeds — for oil and cake — 
and preparation of cement were other items we witnessed 
being carried out right in the village area. The village 
hospital with a two bed maternity ward and the school 
left nothing to be said by way of criticism. 

Going round these places I was led to believe that 
this is the kind of constructive programme that is most 
needed for the masses in this country. The slogan ‘Bural 
Beconstrnction’ is in the air throughout the length and 
breadth of India but the amount of solid work done is not 
encouraging. In this connection much can be learned 
from Kosamba. The need of a dairy section was very 
much felt and we were given to understand that this also 
would be provided in the near future. 

Turning away from Kosamba the Bombay Haffkine 
Institute attracts our actention most. A very huge and 
modern building with its various departments — the major- 
ity of the inhabitants being snakes, rats, rabbits, and 
bacteria cultures of various sorts. This Institute has 
done much in the past twenty or twenty-five years in 
the field of research to rid the citizens of India, and in- 
deed those of the world, — from the curse of snake bites. 
The preparation of serum from snake poisons is one of the 
many important activities in the Institute. 

Naturally this work involves a great deal of risk, 
and when at the order of the doctor-in-charge a man 
caught hold of a cobra from the head we stood aghast. 
The doctor coolly invited the snake to thrust its fangs 
into the parchment covering a glass, and the venom— a 
clear slimy liquid — was emptied out. The working; of 
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poisons of -various kinds into powder or crystal ready for 
exportation would take too long to describe. 

Eesearcb on human plague was in full swing as the 
number of rabbits, and rats kept for trial suggested. . In 
this connection model buildings on a miniature scale were 
on demonstration to show the ideal methods of getting 
away with rats and mice. These animals are responsible 
for carrying fleas which in their turn are instrumental 
in bringing about human plague. It is natural therefore 
that the destruction of rats and mice leads to the elimina- 
tion of the sickness. 

So far as agriculture, in particular, was concerned 
the agronomy students were perhaps the luckiest on the 
tour as they could get most out of it. All along our tour 
we had innumerable opportunities to get acquainted with 
some of the important crops of Central and West India. 
Throughout Central India everything works up to cotton. 
The black cotton area favours nothing but cotton, this 
being the only paying crop on a large scale. This very 
fact suggests that much is being done to improve the 
varieties of cotton, as the sub-branches and experimental 
centres of the Central Cotton Committee at Bombay, 
Indore and Broach showed. 

At i roach continued work had shown that 
Broach Desi 8 (B. D, 8) was the best in all respects as 
far as environmental factors in that part of India were 
concerned. Next to it Navsari Selection 9 (N 8. 9) had 
.proved to be most satisfactory. One interesting point 
brought to us was the failure to cross New World cotton 
with Old World cotton. As is evident the genetic factor 
responsible for this is the difference in the number of chro- 
mosomes in the two varieties of cotton. Further, attempts 
in this direction had proved futile for all the plants which 
Vi/’ere the result of cross-breeding became sterile. 

The Indore Plant Breeding Institute may be consid- 
ered to be the only one of its kind in India if we 
take into consideration the work done on cotton. Under 
the able direction of Mr. Hutchinson much has been 
done in the field of cotton research , and prolonged 
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investigations have sliown conclusively that Native 9 is 
the best cotton for that part of India. 

Of late one of the workers in the plant institute 
after touring Iran for about four months had returned 
bringing with him some specimens of Iranian cotton. 
Iranian cotton challenges many of the best Indian varie- 
ties, and but for the relatively coarse and rather weak 
fibres it would stand at par with any good species. 

Other major items of interest from the point of 
view of agronomy were the researches on sugarcane 
and cotton at Indore and Baroda, and the experiments 
oiijtia')' at more than one place. A cross between sugar- 
cane and juar has been carried out at Coimbatore. At 
Indore they were trying to grow these crosses which 
if successful might prove to be a blessing in more than 
one way. 

So far as horticulture was concerned Poona provided 
the best of things to be seen. The Agriculture College 
gardens were well laid out and among other things 
they had grapes, guava, banana, papaya, mango, grape 
fruit and lemon in plenty. Later we. learned at the 
Ganeshkhind Gardens that figs do not do well, in that 
part of India. 

The outstanding feature of the College gardens was 
the guava trellis which was provided with a strong and 
quite high fence. The trees were planted about 
fifteen feet apart. When the first branches appeared 
they were extended both ways to meet those of the 
neighbouring trees. This process was continued as 
fresh branches appeared at more or less regular intervals 
so that in course of time a really beautiful fence was 
realised with no decrease in the yield of fruit. 

Throughout the Bombay Presidency the lime is grown 
in plenty. The Italian lemons at the Ganeshkhind 
Gardens gave evidence of all success. Harvesting of 
limes is done in the rainy season, and as there is little 
demand for them at that time many of the limes are 
utilised in preparing lime juice as was shown at the 
College gardens. 
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Tlie Ganeshldiind Garden was the most interesting 
horticultural centre on the tour. Originally a botanical 
garden it can now claim to be one of the best if not the 
best fruit growing centre in West India, They had 
grapes, Italian lemons, and many other fruits in plenty. 

The chief work here may be considered to be the 
experiments being carried out for preserving fruits in 
cold storage. 

We were taken round different chambers the tem- 
perature ranging from 32°F to 68®F. 

The following table is self-explanatory and needs 
no further comment. 


Table to show the effect of temperature on the preservation of fruits. 


Temp, in 
Storage 

Effect noticed on Fruits 

82° F. 

Apples keep well for more than four months. 

35° F. 

Desi potato keep>s well and does not sprout even after 10 
months. Apples and oranges keep well for four months, 
but they shrink a little. 

40" F. 

Hill potato keeps more than a year. Desi potato sprouts 
at 9 months. Oranges kept for 3 months were perfectly 
normal. Pomegranates shrink after 4 months. 

45° F, 

Grapes keep well for 6 months Mangoes and oranges also 
keep well. 

62° F. 

Oranges obtain beautiful colour at this temperature, and 
keep well the year round. 

50° F. 

Bananas kept for 2 months showed 10 % loss. 

, 68° F. 

At this temperature sprouting of potatoes is activated. 


In the same gardens experiments on irrigation have 
■shown that the furrow system is better than the ring 
system. They claimed that the furrow system of irriga- 
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tioii improves the physical condition of the soil and thus 
work with bullock power becomes easier. 

# ^ # m 

If I were asked a month ago to express my opinion 
regarding the . dairy industry and livestock in India, I 
would have said “not encouraging.'’ JMow I have to admit 
that that view of mine does not hold true. The Sindi 
cows and Murrah and 8urti buffaloes at Jubbulpore Milit- 
ary Dairy and Poona Agriculture College, the graceful 
Gliir cattle at Kandivilli Farm in the Bombay Presidency, 
and last but not least of all the Kankrej cattle at Northcote 
Breeding Farm, Cherodi, have all had an important bear- 
ing in changing ray ideas. Mention should be made 
that the above list is not complete in so far as the 
breeds of cattle in this country are concerned. A few 
words specially about the Eiankrej cattle at Forth- 
cote Breeding Farm will not be out of place. This 
breed is not a particularly good milker, for the Sindi, 
the Ghir and the Sahiwal cows are far superior. Yet 
the advantage the Kankrej exercises over other breeds 
is its adaptability as as a dual-purpose animal. 

Forthcote Farm is about two and a half miles away 
from Cherodi Station, and the Kankrej bullocks drawing 
the carts in which we were seated could cover the 
whole distance in about twenty minutes. In emergency 
cases the same distance could be covered in about fifteen 
minutes. This part of the journey is a pleasant one with 
the bullocks trotting uniformly all the way back and 
forth. Fot to create any prejudice about the milk yield 
of the cows I may add that the average has been greatly 
increased in the past thirty years, and individual animals 
may stand at par with a good Sindi or Ghir cow. 

Covering an area of 2,200 acres provision is made at 
the farm to keep the animals on pasture the year round. 
For fodder they seem to have no difficulty as hay is 
plentiful and clover and they can grow in abun- 

dance. Strong and hardy, the Kankrej cattle are least 
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affected by diseases and epidemics, and are practically 
unaffected by inclemencies of the "weather the year round. 
Indeed a more hardy animal could not have been sought 
to till the cotton fields of Central and West India, and at 
the same time provide for an adequate milk supply to 
the village folk. 

The Telenkeri Dairy at Fagpur and the Poison’s 
Cream Factory at Anand would be of special interest to 
tho readers of The Farmer. Unfortunately it is impossi- 
ble to go into any detail regarding the above concerns. 

Before concluding I may add that what little I saw 
in the past three weeks was enough to convince me of 
the great scope open to the dairy industry in this; 
country. 

In the West dairying forms .the backbone of more 
than one country and given a band of trained and exper- 
ienced animal breeders and dairymen there is no reason 
why India should not stand with the West in this field. 
The chief point to note is that we have the material to 
work with in India. One man may take to the breeding 
and improvement of only Indian cattle. Another person 
may resort to cross-breeding. This need not worry the 
average man who has a genuine interest in dairy 
industry. 

A difference in programme will not prove to be a 
cause of total failure provided our common goal is the : 
improvement of livestock and the establishment of the 
dairy industry on a sound basis. 


“ It’s good to have money and the things th,at 
money can buy, but it’s good, too, to check up once in a 
while and make sure you haven’t lost the things that 
money can’t buy.”— (reorpe Horace Lorimer. , 


PANCHAYT manifesto 

By DjiVA Datta Sharma 
B. Sg. Student^ Agricultural Institute 


The structure of an old Indian yillage was based upon 
the doctrine of socialism governed by the laws of equality, 
co-operation, and self-help. Every village had its self- 
government named the Panchayt. The voice of the people 
was considered to be the voice of God and the Panchayt 
recognized this voice to be their leading force. Under 
the old Indian village, land belonged neither to the land- 
lord nor to the government nor to the cultivator. It was 
the common property of the village. Land, like water 
and air, was a free gift of nature. There was co-labour 
(Bhayachara) in which the farmer was only responsible 
for tilling the soil. A carpenter, blacksmith, potter, 
weaver, washerman, halwaha all were servants of the 
village and not of any single individual. A learned man 
would teach the village children, girls and boys, but take 
no pay or fees. It was his share of the work of the village. 
Education was free. Everybody was alike interested in 
a good harvest. The cultivator would not take all produce 
for himself but divide it among the factors that produced 
it. Every individual in the village was entitled to a 
share in the village produce. Everybody’s interest wms 
in the common good and this was responsible for the 
village prosperity under the Panchayt system. 

We still find the Panchayt and some of the co-opera- 
tive principles conserved by the village society, but the 
co-labour system today is nothing but the ‘Jajmani’ system 
which recognises superior and inferior occupations. The 
co-operative system of the Panchayt is nothing but serfdom 
today. There lis class and caste distinction. There is 
social and economic exploitation. How have these things 
come to be? How has the old regime of socialism, equality, 
and co-operation led to the poverty stricken ignorant masses 
being exploited by certain agencies which were unknown 
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in tliose days? The landlord and the money-lender have 
entered this self-governed village nnit and have broken 
the bonds of co-ordination. Thus the Indian village 
stands with its complex problems and a conservative 
Panchayt structure which has undergone centuries of 
evolution and revolution. 

Peinciplb of Panchayt 

Even today the villager has great faith in the Pan- 
chayts which exist in several villages and communities. 
Especially the low caste people have them working 
wonderfully. I know certain Panchayts in Western 
United Provinces which have framed certain social rules 
and have abided by them. They have reduced litiga- 
tion. If they can do good work in that field, why should 
they not be successful in the field of economics which is 
of urgent importance to them as well as to the country? 
To make use of the faith and the confidence of the villager 
we should make the Panchayt an instrument of our rural 
uplift. Start from their level and go up and up and bring 
them up to our level and standard without letting them 
feel that you are a foreigner to their village customs. 
They need a little inspiration from outside. Then let 
them organise Panchayts and stand on their own feet 
without expectation of outside help and thus run their 
village on the principles of self-government and self-help. 

Yillage oeganisations in other countries 

if we look to the economic life built up in other 
countries of the world we find Panchaytlike _ organisa- 
tions responsible for the better standard of living in the 
villages. It is the most practicable solution for the im- 
mediate rural problems of India. Most countries of the 
world like Kussia, China, Japan, Ireland, New Zealand 
and America have achieved greatly through village co- 
operative societies managing the village in the economic 
fields. Co-operative marketing, co-operative cultivation, 
co-operative industries, co-operative banking and otheT 
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co-operative activities are bringing new life and prosperity 
to those countries. The co-operative movement in India 
has not been very successful because it has not taken into 
consideration the agent (Panohayt) and the village in- 
stincts through which it could be successful 

In other countries each person is responsible for his 
part in the common activities of village life. In 
Japan municipalities do not provide lights in the towns 
because every house will have its own facing the road 
side. In Russia and some other countries the repair, the 
maintenance, and the cleaning of the roads is done by 
people who use the road. The great problem of the rural 
transportation due to had kachcha roads will be solved if 
the villagers co-operate to level and clean the road leading 
to their village and provide good drainage and care for it. 

To take an instance of the co-operative marketing of 
California fruits we find why it is that California fruit 
growers have captured the world’s fruit market. Each 
village will have a co-operative organisation sending the 
fruits to the bigger organisation consisting of 10 villages. 
Emits well packed and cared for are sent to the central 
organisation which controls the prices for the good of the 
California fruit growers. This central organisation knows 
how ranch the supply is, what is going to be the demand 
and accordingly does the marketing for the growers living 
far away from the main city. Many of the co-operative 
associations are running successfully in India, too, adding 
to the prosperity of those who know how to co-operate. 

gwala co-operatives at Nagpur and Allahabad are 
some of the good examples. The Indian village, which 
was the pioneer of the co-operative system and is still to a 
certain extent in the form of family system and village 
Panchayts, should make use of the co-operative principles 
in order to raise its standard of Hving^^Co-operative organi- 
sation is the only solution for village poverty withm its 
complex social and economic structure. A village self- 
government will create new life and prosperity both for 
lage and for the nation , 


PANCHAYT MANIFESTO 


81 


Constitution op Yillage Panchayt 

Eepresentatives of all tlie activities in tbe village 
should constitute a village Panchyt. Thus there should 
he ministers of discipline, sanitation, marketing, produc- 
tion of agricultural goods, industry, finance and social 
.organization according to the village needs. These 
ministers should be qualified for their work and entrusted 
with their responsibilities. Such a unit should command 
the support of the whole village and should represent it 
in the central Panchayt consisting of, say, 10 villages. 

Aims? (1) To maintain a decent standard of living 
and to provide employment. 

(2) To safeguard civic, economic and social rights. 

(3) To act as village self-government on the principle 
of co-labouf (Bhyachara). 

Departmental Activities 

1. Marketing seetion: To provide for village needs 
and to dispose of village agricultural and industrial 
produce. To create markets for village commodities. 

2. Industrial section: To turn raw country products 
into finished products and to provide full time or part 
time work in the form of cottage industries and big 
industries. 

3. Agricultural section: To run a co-operative 
dairy; to manage co-operative labour; and to produce field 
and horticultural products. 

4. Finance section: (1) To collect money in the 
forms (a) subscriptions, (b) donations and (c) charges for 
different services like marketing. (2) To run a co- 
operative credit society (3) To keep full banking and 
other accounts. 

5. Social and Civic sectioni To fight for social 
and civic rights and to arrange fairs, competitions, exhi- 
bitions and other functions. 

6. Education section: To manage primary and 
technical education for girls, boys and adults. To operate 
p, library and to give daily news to villagers, 

f'Continued on 'page 9$ J 





WHEAT RUSTS 

8. Ohowdhurt 


The rusts are the most important diseases of wheat 
in India. They are the most widely known and most 
dreaded of all the diseases of wheat not only because of 
the economic loss actually produced but also because of 
the importance of wheat as an article of food. No other 
disease of the wheat plant can compare with the rusts 
with regard to the extent of damage done. 

Eoonomie Importance: The economic importance 
of wheat rusts can best be realised from the monetary 
estimates of loss brought about by them. The ravages of 
rust vary greatly from year to year and it is obvious that 
an accurate estimate of the annual loss is impossible. 
Further the damage done in the great wheat-growing 
tracts of North-Western India is generally slight, while 
in Bombay, the Central Povinces, Bihar and Bengal the 
crop may be reduced 50 per cent, or more. One of the 
first estimates of the damage done by rust was made by 
Barclay (1889) who calculated the loss at one per cent, or 
Bs. 40,00,000 on a crop of 6,510,797 tons raised from 
2C,508,000 acres and valued at Es. 4,10,191,677. Indeed 
Barclay himself considered this estimate too low and 
suggested that the actual loss was likely to be five times 
as great. Watt (1895) estimated the annual loss at rather 
over than under 10 per cent. The acreage under wheat 
has since increased to about 34| million acres and the 
average annual yield is estimated at 9|- million tons., The 
loss due to rusts must also be proportionately high. 
Butler (1903), Butler and Hayman (1906) and htehta 
(1929 ; 1931y have held the sum of Es. 40,00,000 to be 
the minimum loss that India suffers annually due to 
rusts in wheat. It is thus evident that wheat rusts are 
of enough economic importance in India to justify an in- 
tensive study of th(-ir causes and tfie means of eontrol- 
thf'm 
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The Three Rusts t Wheat in India suffers from all 
the three rusf s known on that host. 

1. BlMek Bust : Puccinia gram inis ^ Pers. 

2. Yellow Bust : Puccinia glumarum^ Erihs. and 
Henn. 

3. Orange Bust : Puccinia tfitieina^^viks,, 

’‘^Piitcirda graminis^ Pers. usually does not appear 

on the wheat until late in the season. It is often not 
seen until March in Northern India, a time when the 
wheat is in ear. Its onset is first marked by an eruption 
of elongated, brown pustules on the stalk, leaf-sheaths 
and leaves, the stalks being often most attacked. 

''^Puccinia glumarum^ Eriks, and Henn. is usually 
of earlier appearance than Puccinia graminis, coming out 
as k rule before the grain is formed. In mild attacks the 
uthdo-pustules are formed chiefly on the leaves, but in 
mhre severe cases they appear on the sheaths, stalks and 
glumes as well. 

^*PuGcinia triticia^ Eriks, is the earliest rust to ap- 
|jear. Sometimes it is noticed in the later part of De- 
cember but usually it appears in the beginning of Janu- 
ary. The uredo-pustules come out on the leaves as a rule 
being scarce on the sheaths and stalks.” (Butler Fungi 
and Disease in Plants.) 

Distribution of the Rusts: Although the rusts are 
for the most part practically co-extensive with wheat 
cultivation they are not serious in all the localities. 
Epidemics may occur in almost any wheat-growing area, 
but they occur less frequently in some areas than in others. 
In general, the area most affected is the Indo-Gangetio 
plain where the yellow rust and to a lesser extent the 
orange rust are of common occurrence. Late in the sea- 
son the black rust also appears but relatively it is not so 
important as the other two. In the Central India tracts 
and the Deccan black rust seems to be relatively more 
important-»the other two causing minor damage. 
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Life History of the Eusis 


The rusts belong to a group of parasitic fungi, the 
IJredineae, which are remarkable for possessing, when 
perfectly developed, four, distinct stages in their life 
history. These are characterised by four distinct forms, 
which though belonging to the one plant, are often sepa- 
rated from one another by an interval of time and some- 
times require more than one host plant for their succes- 
sive development. 

To understand fully the problem presented by the 
disease, it is necessary to distinguish between these four 
stages: 

(i) Uredo Stage : The first stage in the life 
history of any one of the wheat rusts may 
be taken as marked by the appearance of 
rust pustules on the growing wheat in 
Northern India in January. When a wheat 
plant showing the first evidences of rusting 
is examined, it is found to be marked here 
and there by round, oval or elongated, raised 
patches of a reddish colour known as sori. 
These contain thousands of single*celled, 
double- walled, spiny, light, yellow or orange- 
coloured spores called uredo spores. On 
the ruptujre of the epidermis the uredo 
spores are set free and carried away by 
wind to healthy plants, which are infected. 
The disease thus assumes an epidemic form. 
{ii) Teleuto Stage x This stage is characterised 
by the production of a second class of 
spores called teleuto- spores in the uredo- 
sori late in the season. The teleuto-spores 
are resting spores and thick-walked, dark- 
brown in colour. Having accomplished a 
period of rest they germinate in the pre- 
sence of moisture putting forth a basidium. 
(m) Basidial Stage : This is the third stage. 
As soon as the basidium ceases to grow, it 
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divides into segments, from eacli of wliioli 
a minute stalk grows out laterally. On 
this a small ovoid spore is formed. These 
spores are called sporidia. They are 
colourless, loosely attached to the stalk 
and while falling off they are disseminated 
hy the wind. 

{iv) Aecidial Stage: This stage that results 
from the the germination of sporidia re- 
quires in the ease of the rusts under study 
a new host termed ‘the alternate host.’ 
But in some cases the alternate host is yet 
unknown and is perhaps non-existent. 
The connection between the acidia on the 
barberry and the black rust on wheat has 
long been known due to the researches 
of Plowright (1882), Preeman and Johnson 
(1911), Lind (1913), Gussow (1913), Stak- 
man andPiemeisel (1917), Broadbent (1921) 
and others and will be described here. 

The sporidia are incapable of infecting wheat plants 
but they can attack the barberry {Berberis vulgaris L.) 
in the case of the black rust. Here usually two spore 
forms are produced by the stem riist—the Spertnogonia 
and the Aecidia. 

Spermogonia : After the infection of the barberry 
leaf by a sporidiurn from the teleuto-spore of black rust 
of wheat flask-shaped bodies called Spermogonia appear 
on the upper surface of the leaf. Within the spermogo- 
nia spores called spermatia are formed. Until recently 
these were considered functionless. But recently Craigie 
(1927, 1931) has shown that certain rusts are heterothallic, 
that is both plus and minus raycelia are produced by the 
germination of sporidia. Monosporidial infections in 
such cases produce spermogonia but no aecidia are formed. 
If, however, spermatia from spermogonia developed on a 
plus mycelium are mixed with the nectar from a minus 
spermogonium or vice versa aecidia soon appear. 


SG 
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Aecich'a : A few days after the first appearance of 
the spermogonia, a second form of receptacle of a golden 
yellow colour, the well-known ‘‘cluster-cups” appears. 
They are the aecidia within wliich aecidiospores are 
formed. These spores are almost exactly like tbe uredo- 
spores except that they are of a more golden yellow colour 
and often angular. They are disseminated hy the wind 
and germinate on falling into water by putting a germ 
filament, which as De Bary (1865) discovered can carry 
the fungus back to the tissues of the wheat plant hut not 
to the barberry. 

Propagation of Rust prom Season to Season 

Were this cycle to be repeated invariably, it is 
evident that the presence of an al'ernate host in the 
vicinity of wheat-fields would be absoluliciy necessary 
for the recurrence of the disease. In the plains of India, 
especially in the tracts where black rust is common, 
barberry does not occur. Barberry bushes [Berheris 
vulgaris, B, aristata, B. lyeium, B. urnhellata, B. Goriaria) 
occur only in the hills at elevations over four to five 
thousand feet. Besides the experiments of Butler and 
Hayman (1906) and Mehta (1929, 1981, 1934) have shown 
that sporidia from wheat black rust teleutospores are 
incapable of infecting the barberry found in India 
and producing the aecidial stage. The same investigators 
have also proved that aecidiospores from aecidia found 
on the species of barberry in India are not capable of 
attacking wheat when artificially inoculated. 

The case of the other two rusts of wheat is quite 
parallel to that of the black rust. The alternate host 
of PuGcinia glumarum is as yet unknown and is perhaps 
non-existent. In the case of Paccinia triticina, Jackson 
and Mains (1921) in America and Ducoraet (1925) and 
Sceibe (1930) in Europe have succaededin producing aecidia 
on species of Thalictrum by artificial inoculations with the 
teleutospores of the fungus. Shitikova Roussaliova (1927) 
reports to have found aecidia of P. triticina on species of 
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TkaUctnim, while Alaboiivette and Meneret (1927) by 
sowing aecidiospores from aecidia on species of TJialict- 
rum on varieties of Triticum vulgare found uredo-sori 
agreeing with those of P. triticina on three occasions, 
11 or 12 days after inoculation. On the other hand, when 
Efemeyeva (1924) inoculated three species of Thalietrum 
(T. minus, T. simplex and T, aquilegifolium) with 
teleutospores of P. triticina, sperinogonia appeared after 
13 or 14 days but no aecidia were found. 

Barclay (1887) found aecidia on Thalictriim minus 
on Tibet road. Mehta (1931) has also observed aecidia 
on Thalietrum in Kumaon and Simla Hills. But because 
of the fact that teleuto-stage of P. triticina is very scarce 
and often impossible to obtain in India and all germi- 
nation tests with the teleutospores have been unsuccess- 
ful as yet, Mehta (1934) doubts very much the existence 
of an alternate host of P. triticina iu India. 

It has long been known that in the propagation of 
rusts the aecidial stage can be dispensed with. Black 
rust is prevalent in Australia where wild barberry 
is unknown and cultivated examples are not common 
(McAlpiue, 1906)» Orange rust is found to attack wheat 
every year in England where the aecidial stage on 
Thaiictrw has been found connected with Puccinia 
persistens on Agropyron repens (Glrove, 1913; Mehta, 
1923). Yellow rust occurs in all the wheat-growing 
countries, though the question of an alternate host is 
a- mystery in its case. How then are these rusts pro- 
pagated from season to season? Butler and Hayman(1906) 
and Mehta (1929) have shown that the uredospores of all 
the three rusts are short-lived and cannot survive in the 
hot and dry conditions of the Indian summer in the plains. 
Teleutospores have been found incapable of attacking 
Wheat directly (Mehta, 1923). The possiblity of infec- 
tion being carried from year to year by means of seed 
(Prichard, 1911) has been studied hy Hungerford (1920) 
and Mehta fl923); both of them have obtained negative 
results. The “Mycoplasm Theory” of Eriksson (1897) 
has been incapable of explaining the propagation of the 
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rusts from season to season (Ward, 1905; Aderliold and 
Euhland, 1907; Bolly, IGOBj Butler and Hayman, 1906; 

Mehta, 1923). ^ ^ , , 

InYestigations carried out by Mehta for the^ past ten 
years or more have succeeded in indicating solution of the 
mystery. Wheat is a winter crop in she plains of India 
but in the hills the cultvation of wheat extends to a 
much later period due to low temperature. There are 
also self-sown wheat plants in the hills, on which ail 
the three rusts have been found. In October and in early 
November wheat is sown on the plains and the uredos- 
pore are blown from the rusted wheat in the hills to the 
plains. By an ingenious system of exposing slides 
near wheat fields in different tracts Mehta (1929) has 
followed the march of rust incidence. It is now known 
that the three rusts of wheat in the plains are due to 
their uredospores surviving on sown and self-sown wheat 
in the hills. 

It has been suggested that even though the ureclo- 
spores are short lived and cannot stand the intense heat 
of summer they may live in the soil where conditions are 
different and 'where their life-histories have not been 
followed (Desai, 1935). But it is doubtful whether 
uredospores which are very sensitive to temperature can 
at all survive in the soil where the temperatnre is always 
higher and the percentage of carbon dioxide more than 
that of the air. Moreover, even if the uredospores are 
capable of living in a viable state in the soil why do they 
not infect the wheat plant soon after its germination 
when temperature and humidity conditions for infection 
are favourable ? 

The Influence of Weather on Bust 

Busts do not appear in uniform abundance year after 
year, the incidence depending upon the weather condi- 
tions to a great extent. Observations made all over the 
world show that periods of excessive rainfall followed by 
warm muggy days favour the development of the disease, 
The cultiyators in India also hold the same view, 
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Barclay (1892) endeavoured to trace a relation’ 
betweeu the price of wheat and the factors which favour 
rust in January, February and March. Cloud, humidity 
and rain in these months were found favourable for the 
development of the disease. Moreland (1903) made 
similar observations in the United Provinces and found 
that the rust varies generally with the humidity of the 
months of January and February taken together. Similar 
observations were made at Pusa during the wheat seasons 
of 1906 and 1908. Too moist or too dry a seed-bed, long- 
continued wet or cloudy weather during any period of 
the growth of the crop were found to favour the develop- 
ment of rust. 

Means oe Controlling Busts 

While a study Cf the origin, development and spread 
of the disease is of scientific iuterest, the grower is 
primarily interested only in the possibility of eradicating 
or controlling it. The variety and extent of the disease 
coupled with its reaction to weather conditions invest 
the question of control with peculiar diflSculties. The 
suggestions so far made in this direction can be grouped 
under the following heads: 

,(I) Cultural methods. 

(2) Fungicides. 

(3) Eliminating the inoculum. 

(4) Selection and breeding of resistant varieties. 

(5) Selection and growing of early varieties. 

(1) Cultural --Experiments on the influence 

of different cultural methods— irrigation, drainage, weed- 
ing, cultivation, depth of sowing, manuring —have been 
done all over the world by numerous investigators to 
determine the effect of each of these farm operations on 
the development of rust. FTone of these common cultural 
methods excejDt that of manuring have been found to be 
of any importance. Petterman (1902), Schulz (1927), 
Mencaopi (1928), Wachs (1928), Gassner and Hassebrank 
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(1934) after numerous experiments state that nitrogonous 
manures promote the incidence of rust while potash and 
phosphiitic manures suppress it. This view has ^ also 
been recently supported by the experiments of Bonriquet 
(1934) and Grosshevoy and Maklakova (1934). It may 
be generally stated that in rich nitrogenous soil rust 
attacks v^ill, as a rule, be severe on account of increased 
succulence of the plants, increased rankness of growth, 
delay in drying out after showers and dews and the 
comparative delay in ripening. On the other hand 
potash and i)liosphatic fertilizers shorten the ripening 
period and thus act as rust preventive. In Madagascar 
(Bouriquet, 1934) and Eussia (Grosshevoy and Maklakova, 
1934) cultural methods have been found to be the most 
promising in the control of rusts. The practical farmer 
should not lose sight of these facts. 

(2) Fungicides.— ks the source of infection i.e., the 
uredospores, are borne by wind a protective layer of a 
fungicide on the leaf surface before the infection has 
already taken place would surely help to control the 
disease. Numerous experiments in spraying and dusting 
fungicides (details of which cannot be given here for lack 
of space) have been made all over the world for rust 
prevention and have been found suflolciently effective. 
The most extensive experiments have been carried out 
in Canada, where motor trucks and aeroplanes witn 
suitable dusting equipments have been utilised in dusting 
wheat fields with sulphur. By dusting wheat with 
sulphur Neil (1931) has obtained an increase in yields 
in the dusted plots ranging from 17 to 96 per cent, over 
the undusted. Petit (1932) reports a complete control of 
yellow rust by dusting with non-decyanurized precipitat- 
ed sulphur, precipitated sulphur codex and a mixture of 
88 per cent, gypsum or lime with one per cent, paraformah 
dehyde and one per cent, cyanamide. Broadfoot (1931) 
obtained similar results, while Greaney (1934) reports 
that by dusting wheat with sulphur not only an increase 
in yield upto 400 per cent, is obtained over the undusted 
but the quality of the grain is improved frotn “feed’^ 
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weighing 40 Ihs. to “1 nortliern” weighing 60 Ihs. per 
bushel. Sulphur dustings have also been found useful 
for controlling wheat rusts by Gassner and Straib (1930), 
Lehman and Poole (1929), Mains (1930), Gassow (1928), 
Lambert and Stakman (i928, 1929)* Baily and Greaney 
(1925), 1927, 1928), Greaney (1928, 193 , 1934a'. But 
all these experiments have shown that any kind of spray- 
ing to be effective against the rusts should be applied in 
great amounts and at short intervals. Unfortunately 
none of the investigators have stated the cost of spraying 
fungicides and the benefits achieved therefrom in terms 
of money — a fact of paramount importance from the 
economic point of view. Only recently Silibia (1934) has 
reported a net profit of 20 lire per hectare due to dusting 
with sulphur — roughly a net profit of Rs. 6 per acre. 

In India, however, no effort has yet been made to 
combat rusts by fungicides. Whether the method will be 
practicable and economical in the peculiar conditions of 
India cannot be said till experiments have beon made. 
The method may very well be tried in the Governnent 
experimental farms, and if found successful it may be 
demonstrated to the cultivators in the neighbourhood of 
experimental and demonstration farms. The Co-operative 
Department might undertake the distribution of chemicals 
and appliances on a cash or credit basis. 

(3) Eliminating the Inoculum.^ln Denmark (Lind, 
1915), In some parts of North America (Stakman, 1923) 
and in Norway (Henning, 1916) where the barberry was 
found responsible for the annual recurrence of black rust 
of wheat, its eradication has made the occurrence of black 
rust a thing of the past. In India where the cultivated 
and the self-sown wheat in the hills — the Himalayas, thn 
Nilgiris and the Western Ghats— furnish the inoculuni it 
appears possible to put a stop to the severe outbreaks of 
rust by the suspension of wheat cultivation for sometime 
and by a systematic eradication of the self-sown wheat in 
the hills. But such a procedure is not without practical 
difficulties. Because wheat is a food crop the cultivator 
will be reluctant to suspend its cultivation for any appreci- 
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able length of time and even if coercive measures be 
sanctioned by the legislature there are the native States 
•where compulsory legislation is out of the question. Under 
the circumstances the growing of resistant varieties 
would solve the problem to a great extent. 

(4j Selection and Breeding of Resistant Varieties.—^ 
The final solution of the problem of wheat rust in India 
lies ill the selection and breeding of .resistant varieties. 
This is how tbe disease has been held in check in other 
countries. 

That there are varieties of wheat that resist rust has 
been known from the middle of the last oeiitury. It is 
stated that when wheat epidemics became very severe in 
the United States of America an expedition was sent to 
South Eastern Russia in 1896 to fetch resistant varieties 
because wheat brought from those parts by emigrants had 
resisted attacks. As a result of extensive investigations 
in both the hemispheres it is now known that there are 
several wheat varieties which have a certain degree of 
resistance to one or the other rusts attacking wheat. 

In India Pusa wheats, P4 and P52 have shown such 
resistance. A ray or hope having thus been discovered, 
the efforts of the scientists at Pusa, Cawnpore, Lyallpur 
and Poona have now been directed to find suitable rust 
resistant varieties. A variety may not resist all the three 
rusts but since all the three kinds of rust are not usually 
found in one place the discovery of even a variety resist- 
ing only one kind would be a great achievement, 

Difficulties in Breeding Rust-resistant Varieties.— 
Piffen (1907) and others have demonstrated that resist- 
ance and susceptibility of cereals to rusts are Mendelian 
characters and inherited in Mendelian proportions. But 
on account of the presence oi ‘’pl^ysiologic forms” of wheat 
rusts, the susceptibility of wheat to other diseases of con- 
siderable economic importance and the need for conserv- 
ing other desirable characters like “high yield”, “better 
quality of grain and straw”, “good standing power”, 
“early maturity” which are always looked for—the pro- 


WHEAT RUST AND THEIR CONTROL 


^93 


blem of breeding resivstant yarieties is a slow process 
fraught with many difficulties : 

(^) Physiologic Fofms . — It is yery often noticed 
that power of resistance is not maintained 
when wheats are moyed from one climate to 
another. Seyeral Australian whes^ts belieyed 
to be resistant haye failed when tried in 
India. On the other hand “Kathia’^ which 
is yery liable to all the three rusts at Cawn- 
pore, was found by Carleton (1899) worth 
recommending for trial as a resistant sort to 
Puctinia triticina in America. Even within 
the boundaries of India resistance in one 
locality does not mean resistance in another. 
Thus spelt wheat which in Bombay and at 
Hissar is highly resistant was stated to be 
rusted yery badly at hlagpur in 1903. This 
behayiour of wheat yarieties resistant in one 
locality and susceptible at another or resis- 
tant in one season and susceptible in an- 
other in the same locality has been found 
due to the existence of “physiologic forms” of 
rusts (Stakman, 1914; Stakman and Pie- 
meisel, 1917). 

In India, however, the number of “phy- 
siologic forms” of the three rusts is probably 
not large. As yet only four forms of black 
rust, two of yellow and two of orange have 
been found (Mehta, 1934). This has made 
the breeding of rust-resistant yarieties com- 
paratively easier in India thanin ISTorth Amer- 
ica where black rust alone has been known 
to have more than 130 “physiologic forms.” 
Moreover Aamodt (1923, 1934) has discussed 
the possibility of breeding resistant yarie- 
ties of wheat in the presence of many phy- 
siologic forms; he has found that often resis- 
tance to more than one physiologic form is 
controlled by a single factor, thus immunity 
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to 11 physiologic forms of black rust in Kan- 
red wheat is governed by a single genetic 
factor. Gonlden, Keatby and Welsh (1928) 
found that the factors which controlled 
reaction to physiologic form XXI were also 
responsible for reaction to forms IX, XIV, 

XV, XVII, and XXXIV. This mode of in- 
heritance makes breeding against rust rela- 
tively easier. But there are varieties which 
possess resistance-inbabiting factors (Goul- 
den and Xeatby, 1931) ; and what is worse a 
factor for resistance to a particular form may 
bring about susceptibility to another form 
(Goiilden, Neatby and Welsh, 1928). 

(^^) Susceptihility of wheat to other diseases.'-— 

Perusal of literature reveals that some of the 
very desirable rust-resistant wheats are sus- 
ceptible to other diseases like flag-smut, 
loose-smut, bunts, Helminthosporium root-rots ? 

and leaf-blights. The work of the plant- 
breeder has thus been much wasted because 
the damage done to the crop by smuts, bunts, 
or root-rots are no less than those caused by 
rusts. 

Bunts for instance, exists in a severe 
form in India. Flag smut and loose smut are 
not diseases to be let alone. Helminthospor- 
ium leaf-blights are also very bad and root-rot 
of wheat-seedlings takes an enormous toll in 
certain p irts. For the plant-breeder in India i/ 

engaged in breeding rust-resistant varieties 
it is not enough, therefore, to breed for 
hybrid strains of wheat highly resistant or 
immune to rusts but he must endeavour to 
combine in such hybrid strains a fixed resist- 
ance to bunt, loose-smut, root-rot and many 
other diseases to which wheat in this count- 
ry is susceptible. 
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[Hi) Other desirable cliaacters : The fact that in 
breeding rust*resistant varieties the plant- 
breeder should also try to improve the quality 
of the grain and the straw, increase the yield 
of grain per acre, improve the tillering habit 
of the plants makes the task even more 
complex. 

But the importance of the problem to our agricuh 
tpre demands that every effort should be made to realise 
the objective as expeditiously and as completely as pos- 
sible. tinder the auspices of the Imperial (Council of Agri- 
cultural Research the breeding of rust-resistant varieties 
has been undertaken at Pusa and Simla. As none of the 
indigenous varieties of wheat so far tested have been 
found resistant to all the physiologic forms occurring in 
India and as the few resistant exotic varieties seem to 
be unsuited for direct cultivation under Indian conditions, 
it has been proposed and planned that in breeding rust- 
resistant varieties the best indigenous varieties will be 
crossed with resistant foreign ones with the object of 
combining both the agriculturally and economically desir- 
able qualities of the former with the rust-resistance pro- 
perty of the latter (Pal, 1935). 

(6) Early Variety. Hand in hand with the selec- 
tion and breeding of rust-resistant varieties efforts should 
also be made to select ^‘early” varieties. Brega (19^17), 
Savulescu (1933) and Steiner (1934) report that by sowing 
wheats earlier the rust attack can be minimised consider- 
ably, while Dodoff (1933) sowing wheat on 25th Septem- 
ber, 1931 obtained a yield of 1925 k.g. as compared with 
590 k.g. from the same quantity sown on November 9, 
1931. It appears that if wheat could be sown in the 
latter part of August or beginning of September and the 
crop reaped by the last week of December or first week of 
January, a large part of the loss due to the rusts might 
be avoided successfully. 
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Conclusion 

From the foregoing paragraplis it will appear that 
thoJr“mportant'’datl haTe^eea collected and valuable 
resufts obtained, still the problem of wheat rusts is not 
yet conquered. Nature is always jealous m ^ 

secrets and every important discovery is bmlt upon lo g 
Xs_eyen decides 4d centuries-of human toil and 

sacrifloe. Hence there is no reason to despair of ultima 
success Maybe it will not be possible to eradicate 
whe“t rusts oLe for all. But it should not be impossib e 
to discover methods by which the 

be kept under control through constant effort. EUrna 
vigilance is the price which mankind has to pay foi its 
omlisation. 

Summary 

(1) The minimum loss India suffers 
rust in wheat has been estimated at oyer Es. . 

2) Wheat in India suffers from three kinds of 
rusts^-hlack rust iPuocinia graminis^ Pers.), yellow lust 

CPuccinia triticina, Enoks.) 

f3') The part worst affected is the Indo-Gangetio 
plain where yellow and orange rusts are very common 
Ld black rust also appears late in the season In the 
Central India tracts and the Deccan black rust is more 
impoi’tant. 

U) ComprehensiYe study has revealed that the three 
rusts have only two stages in their life-history-tho uredo 

and the teleuto. No alternate hosts have been found in 
the plains or in the hills. i 

i'61 The data obtained so far clearly indicate that 

the three rusts are propagated hy their uredospores and 

the foci of infection in the case of all the three rusts lie 

(61 * Observations made so far show that periods of 
exceLive rainfall followed by warm muggy days favour 
the development and spread of the disease. 
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(7) Tlie data obtained so far show that the ravages - 
of the three rusts can be controlled by better methods 
of cultivation, nse of fungicides and by growing resist^ 
ant varieties. But it seems that the most effective; 
solution of the problem of wheat rusts lies in the pro- 
duction of disease-resistant varieties. 
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PANCHAYT MANIFESTO 


{(Continued from page. 81) 

7. Health and sanitation'. To provide medical aid 
and sanitary arrangements and education in the village. 

Each section to have at least one man paid or 
honorary who will he responsible to the village to fun 
the machinery of Panchayt suceessfully. Each village 
unit will have one general secretary. These secretaries 
will represent their respective villages in the central 
Panchayt which will govern the village activities in 
general relations between different units without inter- 
fering in the least with the freedom of the village units. 
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Wiser, William H., The Hindu Jajmani System, pp. 
192, The Lucknow Publishing House, 
Lucknow, U. P., India, 1936. 


The Hindu Jajmani System, is a monographic 
report of an intensive case study of one of the many facts 
of the caste system as found in a village in Horth India 
to which the author, Dr. William H. Wiser, has given 
the pseudonym of “Karimpur.” The original report of 
this particular study served as a thesis by the author in 
partial fulfilment of the requirements for the Master’s 
degree at Cornell University in 1932. We should note 
that Karimpur is the same village that was the subject of 
Dr. and Mrs. Wiser’s book. Behind Mud Walls., published 
by Eichard E Smith, Inc. 1930, and also of a subsequent 
study entitled, “The Social Institutions of a Hindu vil- 
lage in North India,” which was presented by Dr. Wiser 
at Cornell University in 1933 as a thesis in partial fulfil- 
ment of the requirements for the Doctor’s degree, and as 
yet unpublished. These three intensive socio-cultural 
studies of the same village indicate something of the 
almost limitless source of material for investigations of 
this sort presented by the average Indian village, and by 
implication, they also point to the need for a full and 
sympathetic knowledge of the cultural heritage and the 
present conditions of the villages of India as a guide for 
the various projects of social organization proposed there- 
for. . 

The material presented in this book describes clearly 
the jajmani system as one of the existent systems of inter- 
relating the members of a Hindu village, economically 
and socially. This particular socio-economic structure is 
frequently found in North India, and perhaps elsewhere, 
though so far as the present reviewer knows, no full study 
of the extent and variations in this particular system has 
been made for the whole of India, Section I presents the 
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functional responsibilities that maintain under the jaj- 
mani system in Karimpur. This is essentially a descrip- 
tion of the twenty-four castes which make up the popula- 
tion of the village, indicating the occupational employ- 
ment of each caste, the ranking of the castes as to social 
status, and showing how the whole social structure is 
sanctioned and maintained by the code of Manu, imme- 
morial custom, and civil law. 

Section II sets forth jajmani compensations and 
rights in Earimpur. Here we gain a full and interesting 
picture of how the jajman^ or the one who is served, 
becomes alternately, with certain variations among the 
castes, a harti. karne-wala, or one who serves. To show 
this relationship a little more concretely, we quote from 
the author? “The carper ter during the sowing season 
must remove and sharpen the plough point once or twice 
a week. During the harvest he must keep- the sickles 
sharp and renew handles as often as demanded. He 
must be ready to repair a cart whenever called upon by 
a customer, or to make minor repairs on the customer’s 
house. In exchiinge he receives at each harvest, twenty- 
eight pounds of grain, for every plough owned by his 
client” (pp. 5 and 6) “The barber, grain parcher, potter, 
and washerman exchange services. Their inter-relation- 
ship is the most symmetrical relationship in the village. 
They each value the services of the other equally. They 
serve each other as they would serve other castes in the 
village, and expect no supplementary payments. Their 
demands upon each other are fairly constant, whereas, 
those upon other services are not so constant” (pp. 61 and 
62.) “The three Mahajan, or tradesmen families. ..engage 
in trade and keep small shops from which one can purr 
chase grain, spice, sugar and tobacco. They are not the 
only tradesmen in the village. Two Brahmans sell 
similar articles. ..They all supplement their earnings with 
agriculture. Their claim [the Mahajans] to share in the 
jajmani system is one of caste and residence...” (pp. 46 
and 47). On the whole, “Each caste in the village at 
some time during the year is expected to render a fixed 
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type of service to °ach other caste. The jajman speaks 

of the carpenter’s family and all other families that serve 
him as his... /ram harne-wale (i.e., workers) if they are of 
the serving castes, i.e., Sudras or lower. If the one who 
serves is a ‘Tandit” (title for a Brahman priest), a 
“Bhat” (astrologer), or another from the three upper 
divisions [of the caste system] he is referred to by these 
caste names “Pandit,” “Bhat,” etc., and not as a ham 
harne-wale. (p. 6). 

Certain perquisites usually accompany jajmani re- 
lationships; but payment in service, money, or kind, are 
clearly indicated under the various conditions established 
through experience and custom. And while the upper 
castes usually have greater freedom and greater »dvaiit- 
age under the arrangements of this system, and the 
occupational functions are largely assigned to the res- 
pective castes, the economic resource.^ of the village, 
nevertheless, including goods and services, are available 
for the support of the entire population. Thus there is 
in no real sense, a monopoly of the economic resources of 
the village, for the jajmani system inter-relates these 
activitos so that each caste and each individual gets a 
share in the resources of the village, however poor or 
good those resources may be. 

Section III sets forth certain disifitegrative features 
of the Hindu jajmani system in this village. Reviewing a 
number of modern writers on the subject of change in 
the jajmani system- as a functional variant in the ancient 
village commune, the author describes three of these 
current forces of disintegration. The first of these is the 
disruptive and evolutionary forces growing out of the 
relationships of the- various racial elements in the popula- 
tion, particularly the Dravidian and the Mohammedan, 
due to usurpation or conquest. These interfere with, or 
oomplcly upset, the old communal holding of land and 
the periodical redistribution of fields formerly practised 
in much of India, replacing it by the family system of 
holding, or the assigning of common land to officials, 
artisans, servants, and others. The second disintegra- 
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tive force breaking upon the jajmani system is the 
British system of government and law. For example, 
the Anglo-Indian land revenue system, m its duect 
relations with the individual royts (farmers), has tended 
to break up the community of interests in 
system of land^ holding so that Government not only 

recognizes the individual as having rights in j 

likewise in the law courts. This has also done much to 

weaken the pa (court of 

vill-io'e Moreover, government free schools, staned by 
leaehts d“ “n from°every caste, has tended to weaken 
the iajmani system. The third .lisintegrative foice of 
the j'aimani system, is the change in function of the 
various social elements of the village. The 
and lower castes, through conversion to Christianity and 
and Mohammedism, have freed themselves somewhat 
from the degrading service traditionally due their highe 
caste jajmnn The stress of need has also driven Poetically 
all castes into doing a certain amount of farming. Ih , 
too the importation from outside sources ot cloth, 
hardware, food, medicines, etc , produced by modern 
mechanical methods, hlow at_ the traditional callings 

of the village craftsmen, and IS driving them back upon 
the land as unskilled agriculturalists. This movement 
increases the pressure of the population upon the ^nd “y 
causing more people to cling to the land than are needed 
to cultivale ik These disruptive forces, aided by a 
number of reform movements of a political and a religious 
nature, and bv the improvement of the means of tians- 
portation, and other current factors in Indian society, 
are changing the traditional jajmaui kam 
relationships. Obviously, a “f 

ore entertaining serious doubts as to the infallibility 
the iajmani system and the caste system of which it is 
apart. ^ . 

Section IV is an evaluation of the Hindu jaj muni 
system. The author, while oritioizing some ^ “e basic 
aLumptions upon which the caste system and its cognate 
the jajmaiu system are founded, and while q^uestioninp 
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some of tlie practices whicli they entail, 

certain solid values in the jajraani relationships. Amon^ 

these is a close integration of religion with the affairs t 

daily life which, together with the provisions for security 

and response vouchsafed by village life, have resulted _in 

contentment, peace, and social solidarity.^ . 
asymmetrical, or uneven, relationships existing between 
high caste iaiman and low caste ham harne-wales in some 
cases may be considered objectionable, nevertheless they 
usually afford a feeling of “protection and chenshment ^ 
on the part of the jajman, and of ‘‘fidelity and obedience 
on the part of the servant, hence serve a useful purpose. 

In summarizing the jajmani system, Dr. Wiser 
suggests that the following values should be protected 
and continued: 

1. Its f^eneral contentment and peace should be 
retained. Tins peace and contentment are due to the 
spirit of co-operation which exists as an outgrowth ot tne 
jajmani relationship. 

2. The readiness of the average villager to subordi- 
nate his interests to those of the larger group or 
community should be continued as a basis for a more 
symmetrical relationship. The abuse of this readiness to 
subordinate the interests of the individual has led to 
many existing weaknesses of the jajraani system, but a 
ri^-ht use of this spirit may lead fo a much higher 
communal life and more symmetrical and democratic 
inter-relationships than now generally exist. 

3. The panohayt should he given back some of its 
old powers and have the whole-hearted support of the 
qentral Government. The centralized_ administrative 
plan of government should thus he recoiioiled with the old 
communal autonomy that formerly maintained in the 
villages, 

4. The social and the economic advantages made 
possible through the farmers living in a village centre 
rather than in scattered homes,. should be cherished, 
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5, The solidarity of the community establishes units 
which should be utilized in relation to the Central 
Q-overnmeiit. , . 

6 The two important forces, education and religion, 
which were instruLntal in e.stahlishihg this system 
rhouTd be utilised to gnide and direct its members ,n 

'“'“Th^ttudies which Br. Wiser 1ms made of the village 
of Karimpnr are worthy exemplifications of ,■ 

mettd oAociologlcal res'earch; Va 

demonstrate the almost inexhaustible fund ot valuauie 
fnfmSakn which scholarly investigmtions of an Indian 
1 1 • IJ ri.v„,o in line with the reoommenda- 

every higher educational institution in India It is true 

SS much valuable research in pure science and in such 
Sirciencesasmedlc^^^^^^ 

Sr .TtdS Tu"/ riu". .pi-i-. -i- 7 

enouo-h research along sociological lines has^ — 
enougn re^ai writer’s opinion that 

Sz. .iouia d”.""w.“ 

Sr p'SzrS 

socioloo-ical in nature, liave "been undertaken under c 

Sdr:' .s=z, ?pr'Sv=rr5; 

pLsF^rortimej: that alHmportant nnder^^^^^^^ 

todtenu, — il-c rt:arch i; the group 

D 
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relatiouBhips, group values, and 

^e: "''iTr.[ 'rnrr:r4ra: jjn 

able handicap to the undertakings it wishes to , 

Dr. WiLr’s Hindu /o?™a« should he _ of 

snecial interest to those who contemplate sociological 

rLarih in Indian village affairs. Its 3!'“; 

and its findings point clearly the way. 1 us book win 
‘lo be of vahre.^s collateral reading, ^ .ooUeg-o^^^ 
in cultural anthropology, and will f“y,"4f3al 

college or seminary courses designed for t e j 

Dreparatioii of missionaries for service in indu 

^rntries having similar climatic, «««“7wi’irfill hi 
condition. Students of sociology generally will ““t'- 
Took of interest, and so will those who for P«fpo«<^f 
recreational reading and general culture, 
ahle and worth while account of the ® ’ 

Pr&fessoT of 8oGiolo^<. 

State College, 

Storrs, Gonneetzeuf, U. 

Nove.znher 24 , 1938 . 

Prepakinq eok a New Day: Punjab Economo BoARn’s 
Eepobts on Eukal Lies, Conditions in Markets 
and Sale of Gold 

Lahore iBth November, 1938. 

At a meeting of the Board of Economic Inquiry, 
Puniab, held on 12th November, 1936, under the chaii- 
mansbipofMr. M. L. Darling, C.I.E I.C.S., Emancial 
Commissioner, Development, the Secretary reported satis- 
factory progress of work. Three reports had .just been 

puhliahcd, four were in press and about half a doaen 

were niDier preparation, 
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Is EW Times Briiig l^EW imbeds 

While agrioultm-e is and for long_ will 
premier industry of ihe Province, agriculture itself wi 
Lt flourish without adequate markets 
organised marketing arrangements and r. „ 

husv with industry and trade. It is because ot tne 
growing importance of the 

that the earrfullv prepared and expert reports of the 
Board of Economic Inquiry have an ever increasing im- 
portance. No business man in the Province ^^shonld fail 
?o have the “Business man’s and Marketing series, one 
of w\ich is referred to below as pst issued, no 'andowner 
should be without the “Farm Accounts” series and at 1. ast 
one 01 two of other “Village Surveys” and ^'1 
officials students of economics and social p.oblems, k;, 
lators and public workers should have many of these 
publications for ready reference. 

ITew Eeports 

of the three new reports just issued, the first is a 
detailed economic survey of the village of Snner in the 
Ferozepore District, a tract noted for high indebtedness 
Ld the lawlessness of its people ; this report is the n nth 
irthe series of “Punjab Village Surveys.” The second re- 
uort deals with the ‘‘Conditon of Weights and Measui^s in 
the Punjab” and indicates the urgent need for their stand- 
ardiS and inspection. The third report, which s 
the first in the series of “Pamphlets” '"^^’pCnfah 

with the “sales of gold and ornaments in 120 
VmagL in ?heyears°I93Kl3., These reports can he had 
from any bookseller. 

Beports in Press 

The first of the reports in the press and very shortly 
to he published is the tenth “Punjab Village bnrvoy in 
the Hissar District” which is so weU known for its carile 
breeding ; also for high failures of crops as much of the 
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cultiYation is dependent on a precarious rainfall. Some 
time back the Eoard issued a report on the economics of 
gut-making in the Punjab. As this deals with a part of 
the material used ia the Sports industry for which the 
Province has gained an international repute, hn Urdu 
edition is in the press and will shortly become available. 
The third report deals with some factors which affect 
the price of wheat in the Punjab in the big wholesale 
markets and dealings in future and is the second in the 
series of Wheat reports. The first related to the market- 
ing of wheat by cultivators. Another report for early 
publication is “Current Punjab Official Statistics” which 
will make available to the public a guide to the vast 
amount of information available in the annual depart- 
mental reports of the Government. 

Rbpoetr in Preparation 

Among forthcoming publications may be mentioned 
“Farm Accounts in the Punjab” for 19d-i-5 and 11)35-6, 
which will be the 1 Ith and 12th issues respectively in 
this series ; in these reports costs of irrigation by bullock 
and electric power are compared and are useful on account 
of the attention now being given to utilise electricity in 
agricultural operations. “Family Budgets of Cultivators” 
(third in these series) ; “Cost of milk production at Lyall- 
pur,” “Multan Village Survey,” “Use of Milk by Children 
in four Punjab Villages,” “Punjab Food Prices, 192 1-36, 
“Cost of Living Index Numbers (Punjab), 1936,” and 
“Ten Punjab Villages; are the other reports under prepar- 
ation ; the Index Nos. are already being issued monthly 
n the Government Gazette. 

Current iNaumiEs 

The first among these is the economics of the leather 
and tanning industry in the Punjab - (the report will 
form the third in the Board’s Business- men’s reports ; the 
other two deal with the Gut and Lac industries). Last 
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iNaUIRIES CoNTEMPLA-TED 

Suggestions for yarious new inquiries were consi- 
dered These included a Poultry Census, Mortgaging of 
Agricultural Land in Eeeent Tears, the Oil-pressing in- 
dustry Extent of Absorption of M.S.L.C. pass village 
yoiithV in villages and towns. Among other references 
which received attention were the broadcasting of prices, 
the wool and meat trades and a nutritional survey. 


Publicity 

The Board expects to reduce the period bet 
completion of inquiries and publication of tli 
Reports of the Board contain valuable inform 
onlv ioT the economic and the business-man hi 
the general public. The Province is literal^ 
threshold of a new economic era and a trail 
opinion is essential to a healthy development au 
between the social, economic and political torcei 
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„ 1 acre. 

„ 1 acre. 

„ 1 acre. 

„ 1 acre. 

„ 1 acre. 

„ 1 acre. 

„ 1 acre. 

1 acre, 


World *!^grlculliite 

Planned Economy and the International Year Book 
OP Agricultural Legislation 


At a time wlien under the pressure of circumstances 
and later of deliberate purpose, State intervention in tbe 
economic field is being manifested to a constantly in- 
creasing degree, publications containing clear and recent 
information on the enactments adopted regarding ques- 
tions of this order in the different countries, acquire a 
quite special importance. It is greatly to the interest 
of each Government to be in a position to obtain a 
thorough and timely knowledge of the solution proposed 
by the Government of another country of some particular 
problem of the kind that frequently arises also in its 
own land to the end that it may itself be induced to feel 
the need of discovoring solutions that may be still more 
felicitous. 

In the picture of the legislation of the year 19ii5 
measures on the trade in farm products have taken first 
place. The tendency to organize the marketing of farm 
products and to cencentrate the sale in the hands of 
public bodies or of bodies directly controlled by the State 
has been exhibited to a more marked degree than in 
previous years. This concentration, which is intended 
in the interest of the public to withdraw, economic activ- 
ities of this order from the inevitable disturbances ori- 
ginating in competition, has resulted in establishing, in 
certain countries and in relation to certain products, a 
form of equality among producers as regards the risks 
of finding a market for their harvests and also as regards 
price fluctuations. 

The International Year Book of Agricultural Legis- 
lation, prepared and published for many years past by 
the International Institqte of Agriculture of Eome^ 
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contains a detailed statement regarding 
and the trend of Agricultural Legislation in 1935. ine 
Year Book is a stout volume consisting of some 9 UU pages, 
provided with two tables of contents, thus greatly sim- 
plifying the work of consultation and reference, statis- 
tics^ of agriculture and trade, financial and customs 
legislation, plant and livestock production, legislation 
dealing with land tenure and agricultural training, plant 
diseases and peats, agricultural eo-operatioo, agricultural 
credit and insurance, rural ownership and internal settle- 
ment, legislation on the relations between capital and 

labour in agriculture,legialationdealing with ruralhygiene 

and the policing of the oountry3ide--alt these give their 
titles to the various chapters in which are grouse e 
laws, orders and regulations adopted on these subjects in 
all countries of the world. The most important provisions 
are reproduced in full, for the others the title only is 
given. The volume further contains a very complete 
introduction, supplying a review of the general trend o 
agriculture in 1935. 

The International Institute of Agriculture which 
has as its main function the collection and publication of 
agricultural intelligence for the whoie world, .*“8 P™ 
at the dispooal of statesmen, experts and scientists an 
excellent fount of information and of material for refer- 
ence, forming a very happy complement of the senes ot 
periodical publications issued by this Institute, all of 
which have as their purpose the service of world agnoul- 
ture. 

The World Production of Fresh Cocoons and 
Eaw Silk in 1936 

On the basis of the ofiioial data nnoffloial estates 
and other information received by the International In 
stitute of Agriculture, the following is a summary of the 
results of the 1936 serioultural season. 

The season appears generally favourable m _ Em°P® 
save in Greece and thanks to the market revival in Italy, 


112 


THE ALLAHABAD FAHMBR 


total European production of freali cocoons will this year 
he considerably larger than in 1935, being estimated, m 
fact, at about 80*5 million pounds 55 per cent, above that 
of the preceding year, but 18 per cent, below the 1930»o4 
average of 98“1 million, the decline of rearing in Europe 
has been very great in recent years, especially from 1931 
onward; previously European production of fresh cocoons 
oscillated on the average around 132 million pounds. 

In Asiatic countries the weather was in some cases 
unfavourable but results were on the whole fairly good 
and not very different from those of last year; for the 
total of these countries, excluding China and India, 
production of fresh cocoon is estimated this year at 761 •() 
million pounds against 779*3 million in 1933 (2*3 per cent 
less) and 895*1 million the average of 1930-34 (15*0 per 
cent, less), these years including^ two or three of very 
laro'e production; in this connection it may be noted that 
Japanese production alone amounted to about 88*2 million 
pounds of fresh cocoons in 1980 and 838 million in 1933 
against 758 million on the average of the five years 
1925-29. 

Very favourable weather has contributed to the 
recent rapid development of silkworm -rearing in Brazil; 
the production of this country is still, however, of small 
importance in the world total. There is also a very not- 
able increase in the Soviet Union (Central Asia and 
Transcaucasia) to meet the growing requirements of the 
internal silk industry; from an average of 25 ‘6 million 
pounds of fresh cocoons in 1926-29, production rose to 34*6 
million in 1930-34 and about 46*3 million this year. 

In the few African countries rearing silkworms to 
a very limited extent (Egypt, Tripolitania) weather during 
the season was in general unfavourable and results poor. 

World production of fresh cocoons, not including 
China and India, is estimated this year at 889*1 million 
pounds, against 872*8 million in 1935, 1,028*9 million in 
1930-34 and 991*6 million in 1925*29. On the basis of 
present cocoon production and "with a necessarily approxi- 
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mate calculatioii, world production of raw silk in 1936, 
excluding China and India, may be estimated at 84 
million pounds. 

At the end of the 1935*36 season total visible stocks 
of raw silk were estimated at about 17,640,000 pounds, as 
against 22,100,000 on June 30th, 1935 and 28,661,000 on 
the same date in 1934. The constant decrease in the 
stocks of raw silk on the principal markets during the 
last three years might constitute during the present 
season one of the factors in favour of a rise in the price 
of this product in the more important importing and ex- 
porting countries, the more so as the world production of 
raw silk in 1936 is expected to be somewhat deficient 
and very probably lower than the average for the last 
ten years. 


THE JOY OF LIFE 


‘T apologize to Your Excellency for the length of 
address. Out of the Biblical age of three score and ten 
I have run out three score of years already and I am now 
running through the remaining ten. But if 1 may ven- 
ture to exercise the privilege which belongs to age and 
throuo’h Your Excellency convey a message of hope to 
mv countrymen, I will say this that there is no joy in 
life creator than what you can have by work of the kind 
that*^lies ready to hand here in the village. Your 
Excellency, I have watched your own career of success 
with pride and admiration. But if ever you feel tired 
of the dust and turmoil, and the storm and the stress ot 
the life of a politician, I have no hesitation in recommend- 
ing to Your Excellency the kind of work that is being 
attempted here.” 

^Conclusion of a welcome hj Mr. N. A. Dravid to the 
Governor of the C. P. at laying the cornerstone of 
aBural Centre of the Servants of India Summer 







Statement showing outturn of kharif crops 

16 ANNAS denoting A NORHAL CROP 


Maize 


Dehra Dun 

Meerut 

Bulaodshalir 

Aligarh. 

Muttra 

Agra 

Etah 

Bijnor 

Budaun 

M oradabad 

Shahjahanpur 

Pilibhit 

Earrukhabab 

Etawah 

Cawnpore 

Jhanei 

Jalauu 

Hainirpur 

Ghazipur 

Ballia 

Easti 

Azamgarh 

Naini Tal 

Garhwal 

Unao 

Sitapur 

Hardoi 

Kheri 

Gonda 

Bahraich 

Sultanpur 

Partabgarh 

Bara Banki 


12 

Hyisl 

12 


14 

il/12 


15/13 

6 

12 


Early 

rice 

Late 

rice 

Juar 

Bajra 

Cotton 

Cobacco 

Pulse? 

12 


12 

12 

10 


14/12 



14/12 

9/S 

9/H 




12 

12 

9 


' ! 



18 

16 

9 


16 

15 


12 

14 

13 

14 

nil/ 12 

14/12 



nil/10 

11 


j2 


11 

10 
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14/13 

14/ 11 

/12 

/12 

1:713 


13 

14 

6 
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12 

12 

9 

12 


9 

11 


10 

10 

10 


12 

15 


14 

14 

14 


.. 

14 


10 







14 

14 

14 





15 

15 


*14 

13 

'id 


J4 

15 

12 

16 

15 

12 

*13 

13 

12 




11 

11 





*11 

12 

13 





12 

12 





12 

16 


*io 

*io 

12 



"s 

15 

io 

12 

'*8 

*14 

*14 1 

8 

9 

8 

13 


16 

10 


'j 

9 



12 

11 

ii 

9 

11 

12 

12 

11 

11 

12 


12 


li 

12 

12 

13 

' 9 

12 


14 

la 

11 

11 

12 



10 

15 

15 

13 

13 



*15 

1 13 


11 

11 




Btmarks 


15 annas on 
an average 

Wet/Dry. 


Irrigated/ Dry. 
Irrigated /Dry. 


14 annas aveiage 


By order, 

A. A. WAUGH, 

Secrefarij to Government, 


Date 
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M. S. VERNAL & Co. 


AGENTS FOR:- | 

0 

1 

IcemakiBg and Refrigerating Machinery, Milkcoolers | 

and Dairy Plant. | 

Diesel Engines and Agricultural Pumps. | 

Small Bungalow Electric Lighting Plants, Suitable for ^ 

"O’ 

Farmhouses, etc. I 

Small Pumping Plants for Farmhouses and Bungalow s. | 

❖ 

Marine Motors of the detachable, portable type for use | 

on rivers and lakes. ^ 

Oilburner Refrigerators for use where electricity is | 
not available. f 

Processing Plants, Milk Bottles and. Accessories. ^ 

Weston Eleotrieal- Measuring Instruments, etc., etc. | 


m. S. VEHNAL & Co. 

P. O Box 2320 
CALCUTTA 
Telegrams ; — F ORCU P INE, Calcutta. 


Pleaee mention 'J hb ALLAHABiiD Fabme^ 
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BOAED OP ECONOMIC INQCIEY, PUNJAB 

FARM AGC© WTS IM THE PUNJAB 


iis?. a. 

1. Studies on the Cost of Production of Crops. (Pub. No. 33) ..18 

2. Batai Cultivation in Lyallpur District, (l-ub. No. 12) .. ..0 6 

3. Systems of Farming in Canal Colonies. (Pub. No. 15)' .. ..0 8 

4. Farm Accounts, 1926-7 (Pub. No. 19) .. .. .,0 8 

6. Farm Accounts, 1927-8 (Pub. No. 20) .. .,10 

6. Farm Accounts, 1928-9 (Pub. No. 21) .. .. ..18 

7. Farm Accounts, 1929-30 f Pub. No. 24) .. .,18 

8. Farm Accounts, 1930-31 (Pub. No 26) .. .. ..18 

9. Farm Accounts 1931-32 (Ptib. No. 32) .. ..18 

10. Farm Accounts, 1932-33 (Pub. No- 35) . . . , ..18 

11. Farm Accounts, 1933-34 (Pub. No. 46) .. .. ,.18 


Prices are Net 10% Discount on Complete Series 

Ihese leports are tbe reeults of independent and impartial reasearch conducted by 
the Board of Economic Inquiry, Punjab. From tbe 1928-29 issue a section has been 
added on well -m’igation, and from 1931-32 another on cost of lube well irrigation. 

Available from,'- 

THE & M. GAZETTE” PRESS, LAHORE 

OB ANY LOCAL BOOKSELLER. 
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EEDS 
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VEGETABLE & FLOWER SEEDS. PLANTS. BULBS. ETC- 

oNJi PocHA a Sons, POONA. 
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mo NEW! I 

33MSiDER THESE FIVE IMPORTAHT FEATURES | 

OF THE U. P. PLOUGH I 

' ' '; ' ^ • ' ■ ' .'. ■ , , , ■ . '...'. :Wi 

l. ECONOMY I 

Outs produotion costs by permitting tbe ploughing of hard S? 
dry soils with oxen instead of tractors. ^ Makes possible culti- ^ 
vation of mo:|'e land by better distribution of work throughout ^ 
the year. Hot weather ploughing is made possible, saving first ^ 
rain, organic matter of crop refuse and early planting with JK 
resultant increased yield. 

± , - jLBiLPTABmi*Y , V . ‘ ^ j ■ ‘ 

It oan.be used to invert soil, to plough the ground when it is ' ^ 
hard and dry, and is the only entirely successful bullock ' ^ 
plough for making sugarcane furrows and ridges and fot^. ^ 
earthing np cane. The plough operates successfully in a wide ^ 
variety of conditions. I' 

3. DUBABIUTY I 

It is an all-steel plough with steel beam and handles^ Shears ^ 
can be sharpened by heating and hammering. It will give ^ 
long low cost service. 

4i' CHEAPNESS'/' . - . '/. .v/'l'' 

In comparison with other ploughs of a similar size but able M 
only to invert the soil, tbe H. P, plough is cheap. With ^ 
inverting and hard ground bottoms it is priced at Es. 35 each. S 
The furrow maker costs an additional Es. 16. ^ 

5. IHTERCHANGBABILITY * 

Loosen two holts and the bottom is removed. Any of tbe three ^ 
bottoms can be replaced by an unskilled man tightening the/^ 


A splendid plough for the larger oultivator 
For farther partioalars write to 


growing sugaro^a 


-’^cattle 
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“Better quality pasture auil better ’‘^fality cattle ir 
better quality people and are, therefore, well worth strivincx" 

Da. Sam p 
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WHY DO THEY | 

ALL CHOOSE I 

)$! 

ALFA-LAVAL? | 

EH 

Over 3,000,000 Cows are ^ 
milked every day by ^ 
ALFA-LilVAL Milkers in ^ 
all parts of the world. ES 

Tlio ALFA-LAVAL Magnetic M ilker ^ 

produces a greater quantity of cleaner, better milk ^ 
with less labour at a lower cost. ^ 

EFFICIENT ECONOMICAL ELECTEO-MAONETIG ^ 

. The patented ALFA-LAVAL Magnetic rnlso Pump crea.tes and 
controls the pulsation by ineans of electro-magnetic force The timing 
of the milking action is perfectly regular. The pulsation is snappy E§ 
and its frequency is unchangeable. ' 8^ 

The ALFA-LAVAL Magnetic Milker lias an extremely low power ES 
consumption. A 4-iinit plaiit and separator can easily be driven by a ^ 
J 11—2 b.b.p. engine. I'he Magnetio Pulsiitiou Control reipuires very ^ 
little power and is simple and reliable. Engine room sjiaoe i.s reduced gj? 
to a minimum. ^ 

You know the quality of the ALFA-LAVAL Separator. Use it w 
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The following three journals are issued under the authority of the 
Imperial Oouncil of Agricultural Research: — 

(1) Agriculture and Live Stock in India. 

A bi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested iu Agriculture or Live Btook 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Its. 6. 

(2) The Indian Journal of Agricultural Science 

A bi-monthly scientific journal of Agriculture and the Allied, 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15- 


(8) The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 6- 

(All communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Post Box 2078, Calcutta.) 
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THE LATRINE BORER AND SEATS 


“The bore-hole latrine combines utility, and sanitation 
and protects tbe health. If properly made, dangerous flies do 
not go into it. There is no bad smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or school children and 
teachers will perform the labour themselves, as they very 
well can.” For complete description see the article on the 
' Bore-hole Latrine published in The Allahabad Farmer^ 
Vol. YII, No. 2, March, 1933, pages 92-96. 
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This issue of tlie Farmer goes to press at the olose 
of the fullest year in the history of the Institute. A 
larger student body thau ever before together with an 
enlarged programme of research has enlarged the oppor- 
tunities of the Institute considerably. Perhaps the 
future will show that as important as anytliing in the 
past year was the beginning of the Home-Making Depart- 
ment for women. Elsewhere in this issue will be found 
two letters written by the girls who first enrolled in this 
course which are suggestive of the values which they 
feel they have received. The directors of this course are 
now looking forward to a much enlarged enrolment in the 
second year of the course beginning July 18th of this 
year. The prospectus may be obtained from Mrs. E. 
Vestal, at Moxint Hermon, Landour, Mussoorio. 


We look forward now to the new school year hoping 
that it may fulfil the opjmrtuuities which it brings and 
hopeful tliat our circle of oo-operating friends will be 
enlarged so that we may have the resources to meet 
these opportunities. 
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IMPROVEMENT OF PASTURE 

Dr. Sam Higginbottom, M.A., D. Phil. 
Principal^ Agricultural Institute. 


By pasture is understood land which has been laid 
down to grass on which cattle feed themselves. By 
permanent pasture is meant land that has grass year after 
year with no rotation of crops. In many parts of the 
world clover and grass are grown for a year or two as 
part of a rotationj then the land is put to some other crop. 
Such are temporary pastures. Most of the village 
pasture of India is permanont. Providing good pasture 
is the most economical way of feeding cattle, buffaloes, 
sheep and horses. 

As one rides in the train in India one is struck by 
the very large areas of land, frequently desert-like, which 
are left for the cattle to roam over. Sometimes, during 
the rains, there is some green grass, but for most of the 
year it looks as though cattle were turned out on to a 
grassless waste. 

As one observes the cattle on these village grazing 
grounds, it is unusual to see cattle in good condition. 
Most of the cattle look underfed, lack energy of life; many 
of the young stock appear to be stunted and dwarfed; yet 
there is a constant cry for more land to be devoted to 
grazing. It is difficult to understand how more of this 
type of pasture would improve the lot of the cattle turned 
out on it. For more than half the year, the cattle seem 
to be in a state of semi-starvation. 

Where the grass is good and nutritious and suffic- 
iently plentiful, good grazing is the cheapest way of 
maintaining cattle, because there is no expense of cutting 
and carrying the food to thC' cattle ; the cattle cut and 
carry their own. One of the secrets of the success of 
.ilew Zealand as a dairy country is the excellency of its 
pastures. The pastures of Great Britain are famous and 
cattle do well on them. In both New Zealand and Great 
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Britain the cattle need little or no additional food during 
the grazing season. The grass is sufficiently nutritious 
and abundant. 

In spite of the excellence of the pastures of Britain, 
the great and ancient universities of Oxford and Cam- 
bridge, in recent years, have been making extensive 
studies into the value of pasture and the improvement of 
pasture. In other parts of Britain, especially in Scotland 
and Wales, research has been undertaken and valuable 
information discovered. The yield and quality of the 
pasture has been greatly improved due to these investi- 
gations. 

India, in view of the fact that it possesses one-fourth 
of the world’s cattle, and that so much of its land is 
devoted to pasture, can well afford to do some extensive 
research looking to the improvement of its pastures. In 
India, up to the present, little work in this important 
branch has been undertaken. India is so large and condi- 
tions vary so much, tbat it is difficult to state in one brief 
paper what applies to all the different parts of this vast 
country. So I concern myself chiefly with the densely 
populated areas. The present- pastures in the congested 
areas of India are usually overgrazed; that is, before the 
grass has had a chance to grow sufficiently to provide a 
reasonable amount of food for the cattle, it is grazed off. 
Every new blade of grass before attaining an economic 
growth seems to he eaten or trampled. The pasture gets 
no period of rest or time to recuperate. Very frequently 
weeds which the cattle will not eat appear in the pasture. 
Instead of these weeds being cut hefoi’e they give seed, 
they are usually left to go to seed, with the result that 
the next year many new weeds spring up, and thus reduce 
the amount of laud in the pasture area available for grow- 
ing good grass. Two plants cannot occupy tbo same 
ground at the same time. If the weed occupies the 
ground, the grass does not and vice versa. 

Very frequently usar or alkaline land which will 
grow little of anything is set apart as pasture. Until 
these salts are removed, such laud has little value as 
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pasture. Also land wliicli is under-lain with kankar or 
impervious clay, so that there is not proper drainage and 
very little plant growth, is set apart as pasture. This 
land must he opened up and proper drainage established 
before good pasture will come into being. Again many 
pastures are badly gullied and eroded. Every year good 
soil is washed away and the pasture becomes less and 
less productive. Erosion must be controlled in order to 
keep uj) the pastures. In general we might say that 
most of the present pastures in the congested areas of 
India could not be made to produce less than they do. 
Through misuse they have reached their minimum. They 
are not really pasture, they are exercising grounds. 
They have been so badly abused and improperly cared for 
that their present production is the irreducible minimum. 

Ill view of the tremendous economic value of good 
pasture, it ivS necessary to improve the present pastures 
of India. This can be done. Fortunately the lessons 
learned from successful experiments in other countries 
can in part be applied to India. 

The first step in the improvement of pasture in India 
is to divide the total pasture of the village into five 
apjji’oximately equal parts; thou to permit the village 
cattle to go on to one plot only, to keep them off the other 
parts; that is to graze all the village cattle on plot num- 
ber one for four or five days, then graze plot number 
two for four or five days, giving plot one a rest, then on 
to plot number three for four or five days, then on to 
plot number four, and last let the cattle on to plot number 
five. Thus the village cattle would be permitted for 
periods of four or five days at a time to graze only one 
plot. The other plots would be rested and the grass 
allowed to grow. This system of rotational grazing is 
known as the Hohenlieim System. During the monsoon 
and period of rapid growth it might he that the period of 
grazing on one plot should be reduced to three days, so 
that on the sixteenth day, after going round in rotation, 
the animals would be back on plot number one. Young 
grass five or six inches high is much more nutritious 


) 
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than older and fully matured grass. During the drier 
parts of the year four days or five days on each pasture 
might be better. But this regular rotation of pastures 
will enable the grass to grow on the plots not being used 
to a sufficient amount to give the cattle enough food. 

The .second step is that all harmful weeds should 
be cut before they seed. Also if grass has been left over 
which is tough and fibrous, which the cattle will not 
eat, that should also be out down. Cattle irrefer the 
newer, leafier grass. 

The third step is the introduction of the best pasture 
grasses. There should be a variety of grasses in the 
pasture; some that grow well at one time of the year, 
some at another. The idea is to have throughout the 
year some nutritious grass always available for the cattle. 
Fortunately in India there are grasses which will grow, 
so that some one or more are green and growing at all 
times of the year. Thus the pasture is available through- 
out the year. North India is rich in good pasture grasses, 
such as banderia, genea, anjan, doob ; also many good 
grasses can be introduced as rhodes, paspalum, kikuaya. 
Unfortunately, we know of no good clover in the plains, of 
India. If we could find one to mix with the village 
pastures it would help to keep up the nitrate supply and 
thus maintain the fertility of the soil. 

The fourth step is to give proper plant food to the 
pasture. Many pastures lack or are deficient in those 
essential elements of plant food necessary for animal well 
being, so some fertilizer to make up the deficiency must 
be applied. After the cattle have grazed a plot, some 
sort of brush harrow or chain harrow should be run over 
the pasture to break up the droppings. If the manure 
from the cattle as they graze is allowed to remain on the 
pasture, it will do much to maintain the fertitity of the 
soil, but it must bo distributid evenly by barrowing. 
In some places a top dressing of lime, or some sort of 
phosphate, as basic slag or ground bone or superphosphate, 
or nitrogen in the form of sulphate of ammonia or Chilean 
nitrate, would pay well to give the pastures a start. 
Farmyard manure, village - compost and poudrette, might 
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also be spread over the pasture and harrowed in. If all 
the bone from animals that die in the village could be 
■ pulverized with a hammer mill or by a stone mill, such as 
is used for grinding kankar or lime, and spread on the 
pasture, great improvement would take place; the quality 
of the grass would be better. Pusa has worked out a 
cheap efficient method for making bone available in the 
village. Sometimes the land is so badly infested with 
weeds and grasses unsuitable for pasture, that plowing 
and oropping for a year is the only way to rejuvenate the 
pasture. 

Wherever the rain falls between the first of July 
and the first of October, and the rest of the year is compar- 
latively dry, there are several months when the pasture 
needs irrigation to give good grass throughout the year. 
Fortunately at times water is available, such as when 
the rabi crops are past the time of need for irrigation, 
before the khaiif crops require it. Irrigated pasture 
would pay well at normal rates for canal water. Again 
care must bo taken to keep cattle off pasture that is so 
wet that hoofs destroy the sod. There is no reason, if 
pastures were properly oared for, why an ordinary herd of 
Indian cattle should need stall feeding, except when the 
oxen are working hard, and the cows yielding heavily. 
Most of them would thrive if they got enough good pasture 
grass. In some places the rainfall is so heavy that much, 
of the soluble plant food is washed out of the soil. In such 
areas an annual application of manure would be needed. 

The quality of plants varies with the amount of plant 
food available. In general, poor land deficient in plant 
food produces crops of poor quality, while land rich in 
available plant food produces abundant crops of good 
quality. Thus rotational grazing, proper drainage, erosion 
prevention, manuring, irrigation and keeping the cattle off 
pasture that is waterlogged, will not only increase the 
amoniit of grass, but will also improve the quality, so that 
a smaller amount of this nutritious grass will keep the 
cattle in better condition than larger amounts of the 
poorer grasses. 
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So far no extended research in India has been carried 
on to discover the cattle-carrying capacity of Indian pas- 
tures. Such -work should be put in hand soon. Nea,rly 
every other agricultural country in the -world is working 
hard at the problem of pasture improvement. 

If my memory serves me correctly, at Kilmarmock, 
Scotland, 42 acres were divided into seven paddocks of 
6 acres eachj upon which were grazed sixty-hve head of 
dairy cattle with an average yield per cow of over nine 
thousand five hundred pounds of milk per lactation 
period. They were grazed on this from May 1 to Nov. 1 
They were kept on each paddock for four days. After 
each grazing period the droppings were harrowed in. This 
gave a rotation of twenty -eight days. The cattle were in 
good condition. 

It is difficult to say how much stock pastures would 
carry if properly oared for in India. But in tropical 
Queensland where grasses similar. to those grown in India 
are grown and can be grown throughout the year, ton to 
twelve dairy cattle per acre per week is considered normal. 
There the paddocks are made as small as can be well and 
clean grazed in the period of the rotation. On this basis, 
if an Indian village has a hundred cattle then the pasture 
required would be five paddocks of ten acres each, upon 
which the cattle would graze in rotation, for periods of 
three to six days each, depending upon the time of the 
year. The grass should be not less than six inches tall 
when the cattle are turned in upon it and they should 
graze it clean. No more cattle should be allowed on this 
until its turn in the rotation comes round again. 

To sum up : We already know enough of the possibil- 
ity of improvement of pastures to warrant extensive 
research in India. This improvement in pasture along 
with the improvement in cattle that is now going on would 
do more than anything else to make cheaper milk avail- 
able for the Indian people, than which there is no more 
desirable food reform. Better quality pasture, and better 
quality cattle, mean better quality people, and are there- 
fore well worth striving for, 
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On the lOtli of August, 193fi, while I was glancing 
over the newspaper, I noticed an article in it headed 
“Women’s Coarse.” I read it through and then said to 
myself, “I’ll he a very fortunate person if I get an admis- 
sion in this Institute.” Then I asked ray father’s 
opinion about it. Finding my father in favour of it, I 
sent an application to the head of the dojifu’truent, Mrs. 
Higginbottom, and received the reply saying that she 
would be very pleased to have mo oome. I reached 
Allahabad on the 31st of August. 

The Agricultural Institute and Farm are separated 
from the city of Allahabad by the River Jauina. It is a 
very beautiful place. Since it is a farming institute, 
every place where I could glance looked graciously green; 
In some places I noticed the beautiful flowers, blooming in 
their full colours and spreading tlieir sweet fragrance in 
the gentle evening breeze. It all looked as though 
nature had done fine embroidery oi;i the soft green velvet. 

Then I saw a playground where the college boys 
were playing hockey, and the clear sound of the vvhistle 
came to my ear at intervals — a signal for the hookey 
players. The appearance of these hoys was so pleasant 
that no one oeuld guess which side was winning. In 
spite of their hard work during the day, they looked 
quite happy. 

Then in a little while I noticed the moon and the 
stars finding their way through the mists and the silvery 
light spread all over the world. The moon came up in 
her full majesty as a queen followed by her attendants, 
and reflected her full light on the Jamna’s brea.st. The 
lights of the houses which are on the other side of the 
river were also reflected in the water. It looked as 
tliough someono had prepared the illumination for the 
welcome of a king. 
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The next clay, the 1st of September, my classes 
began. Wc have the following subjects in this depart" 
meat: 

Gardening Bible 

Economics of borne and family Hygiene 


Current literature 
Dairying 

Sociology and social service 

Nature study 


Handicraft 
Obild training 
Cooking and nutrition 


Gardening, dairying and economics were new to me. 
I take ranch interest in gardening and dairying, because 
I know one cannot live in this world without food. So 
it is necessary to know from where we get the different 
kind of crops and vegetables and how we can have better 
crops; what kind of soil is needed for certain crops and 
if the soil is not good, how we can make it fertile, and so 
■on. i nd now I also know what are the advantages of 
having our own garden and how econoraicul we can 
find it. 

In my dairy classes I have learned butter-making, 
dabi, cheese-making and the care of animals and about 
their food. In this dairy farm we have cows of different 
breeds which give from 4 to 26 seers of milk each day; 
also bnffaloss and goats, which give milk in quite satis- 
factory quantities. Then we have good kinds of hens, 
sheep and hogs, from the products of which the Institute 
adds to its income. 

Then eomes the home economics. Home economics 
mostly depend upon the woman of the bouse and it 
is necessary for girls to learn about this. Those 
mothers who are lacking in this line of education are also 
cordially invited to join this course It is expected that 
this training will lead to an Intermediate examination 
certificate when Government recognition is secured and 
in future years, we hope it will lead up to 13. Sc, and M.Sc, 
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In other educational lines girls and boys are going 
parallel to one another, why should girls be backward 
in this line? Why should they not equal the boys in this 
line, too? If the girls only knew the value of this course 
there would be thousands of them who would appreciate 
it. If we remember just a few years ago it was hard 
for Indian wora^n to take part in public and social work ; 
but now notice how many women have gained fame 
and the love of the people of the country, just because 
they have worked hard for the betterment of their own 
country. 

I am ashamed to say that 94 per cent of the Indian 
population is illiterate and this illiteracy has killed the. 
desir'e for improvement. It is not too late; there is still 
time for xis to wake up and do something, not for our 
name’s sake, but for the sake of our own country. It is 
good to havo knowledge in every kind of line and he 
useful to others. 

Angela Cutting. 


I! 

The following is a copy of a letter written by the 
Chief Inspectress of Grirls’ Schools when she heard 
about the plan to start a woman’s department in oonnec- 
tion with the Agricultural Institute: 


Allahahad^ July 27, 1936. 

Dean Mes, Higqinbottom: 

I was very glad to learn in detail the course you intend to teach in 
Domestic Science und Agriculture. At present Doiaestio Science is a 
subject on tlie ourriculum for both High School and College; hut teachers 
in Domestic Science are very scarce. We send candidates to Delhi fop 
training. Il your inetitutiou is well organized and tun, you would 
certainly be filling a need the province feels. I would advise you to 
recruit Higli School Passed girls, trained or untrained. If they are 
untrained, they would he given jjreferenoe in admission into training 
classes if they havo a jirevious course in Domestic Science, I shall come 
round and inspect you when you feel you are ready for iuspoction. 

Yours sincerely, 

E. 0. Williams. 
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La.st year I was in Debra Dun, taking the trainiop: 
to become a teacher, but on account of ray ill health I 
had to leave that place and go to Boorkee to my sister. 
But I was not happy to be idle and wanted to do some- 
thing. In September this institution was opened. Some- 
how Mr. Moore, one of the missionaries in Shikohabad, 
heard about it and he sent a letter to mo saying : “riiis 
course would be very good for you because you would 
get good physical exercise.” Since I was interested in 
practical work, I asked the details of it and he wrote to 
me, I was very glad to come because I was given the 
opportunity to see the original letter from the Chief 
Inspectress, a copy of which is given above. This 
letter encouraged me more and more. 

In this course we learn gardening, home and family 
economics, current events and literature, dairying, rural 
social service, cooking and nutrition, sanitation and hy- 
giene, haudicraft and child-care. We also have some 
lessons in music, shorthand, and typing. I never before 
took interest in gardening but now I feel that it is a 
very good thing to have one’s own garden. Sociology is 
a study which is much needed in India to teach the 
villagers and those who have not had the advantages 
which W6 have had. 

T.h.ere are many girls who do not know how to cook. 
Cooking is a great deal of fun. 1 enjoy it partly because 
we get many things to eat. We learn to cook many 
things, such as vegetables, sweets, and things made with 
milk. 

There were some Hindu girl students in the Govern- 
ment Normal School who joined this course and were 
happy to learn all these things. Sometimes they come 
back to see their garden, 

Iti sewing we can learn anything we want. A lady 
doctor teaches us hygiene and we studied a book on “Care 
of Babies,’’ with practical lessons, and in the dispensary 
learned many things as she explained them to us. All 
of you Icuow that when you want to learn music you have 
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to speud a lot of money and years, but here we can learn 
for very little. 

Toil will know from reading the Inspectress’ letter 
bow iinportunt this course is. I won’t be able to come 
next year but I hope to visit tbe school some time. 

Thunk you for sparing your time in reading this 
article. I hope you will enjoy reading it and try to come 
here next year. 

— Mbrcy Boberts, 


GUIDE TO PUNJAB GOVERNMENT REPORT 

In iiccordancH with their policy of issuing reports 
of general usefulness in addition to strictly scientific 
publications whicli are of value to a relatively small 
number of people tlie Punjab Board of Economic Inquiry 
have in preparation a “ Guide to Current Punjab Official 
Statistics.” There is available in the annual reports of the 
various Government Depiartraents an immense amount of 
u.seful infonnatioii of which the public is largely ignorant. 
In this guide the latest issues of these reports, of wliieh 
there are about forty, will be dealt with. Each report 
will bo treated separately ; first a goueral description of 
the contents of the text of the Report will be given and 
then the subjects contained in the annual statistical 
tables will be presented alphabetically and reference 
given to the tables and the specific columns in which 
they are dealt with. It is expected that the Guide will 
be useful not only to Government officials and to the new 
Punjab Assembly members, but also to businessmen, 
professors, students and the reading public in general, 
since everyone requii-es statistics on some particular 
topic at one time or another hut does not kuow exactly 
where to get them. It is hoped that the Guide will be 
available early in March next. 



BARLEY 

By Eam Kkishan, 

Stvdent, Agricultural Institute 

Barley is oae of the main staple crops of Imlia U 

oecopies about 6-8 por cent of the 

oouutry The total area under this crop generally lan^es 
reCi 0 and 8 million acres. The fota «a_und , 
bailey in 1931-32 was 6,495,000 acres. In . 

area under barley in each province was reported to 
n TJ/arrlr rtl’ rnrlia. ino.5-.-iO I 
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Batimates of 
field in 1931-32 
in thousands 

Provinces 


Barley Acres 


1 


of tons. 

Ajmer- Me rwara .. 



64 767 

12 

Assam 



87,500 

27 

Bengal 



51 

Bihar and Orissa . . 



1,356,400 




35,161 

10 

Bombay 




Burma 



16 851 


0, p. and liorar . 




Qoorg' 



12,711 

2 

Delhi . . 







2,911 


Madras 


** 



N. W.l?. P- 



152,441 

53 

Panjab: ■ • 



629,480 

101 

U. P- 



4,137,00:4 

167 

Totai. 


6,495,226 

2,388 


barley 
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This shows that the XJ.P. only contribute about 60 per 
cent, of the total produce of barley in India, 

Within the United Provinces the following 21 dis- 
tricts may be considered the chief barley growing places, 
because they produce about 70 per cent, of total barley 
raised in the Province : 

Bulandshalir Balia 

Alig-arli Goraldipur 

Etfth Btiati 

Budaun Azamgarh 

Moradabad TJnao 

Pavnikhabad Sifcapur 

Oawiipore Htirdoi 

Allahabad Klieri 

Jauupur Bahmich 

Gliazipuv Siiltaiipur 

Pratabgarli. 

The chief market for the surplus Indian barley is 
the United Kingdom. The total export of barley in 
1928-29 wasj — 137,847 tons. Out of this 27,077 was 
exported to the British Empire, Karachi is the main 
exporting port for barley. 

Habitat'. In India it is grown from the plains to 
altitudes of 14,000 fr. above sea level. It is grown 
throng liout the temperate and extratropical regions of 
the globe. 

History. — Barley, like wheat is one of the most 
ancient of cultivated crops. Dr. Bretscbneider says that 
barley was one of the five cereals sown by the Emperor 
Shen-nuDg of China about 2700 B. C. According to De- 
oandolle the two-rowed barley was cultivated by Semitic 
and TuiMuian peoples, while the six-rowed barley was the 
most commonly cultivated in antiquity. It was known 
to Greeks. Roxburgh believes that the six-i’owed barley 
was the only kind of barley grown in India at the end of 
the last century. It is used in Hindu cermonies and 
the antiquity of the Sanskrit name ‘yava,’ indicates 
that the grain was also known to Aryans since very 
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aKcient times. The Ain-i-A hlavi also shows that barley 

was considered to he one of the most importan crops ot 

Afghanistan and Kashmir during the reign of Akbar, 

The two-rowed barley {Hordeum distiehum), 

been discovered in the wild statein several parts of Centra 

Asia The six-rowed barley {Hardeum hexa.jtielmm) 
was ‘cultivated in Europe, ' Asia, and Africa in ohen 
times. The four- rowed barley {Hardeum 
staide of European cultivation now. Probably the foul 
iowed and six-rowed barleys are derived from the wild 
two-rowed variety. 

Cultivation .‘—It is a rabi crop. It is sown m Octo- 
ber or November and harvested m early April, It is 
sown either by itself or mixed with wheat, or with gram, 
peas, lentils, linseed, rape or mustard. The most favoured 
mixture is barley and gram. Barley and wheat as a 
mixture is not very common, hut barley as a surface 
feeder and wheat as a sub-soil feeder may be grown to- 
gether in rich soils. 

It is "rown on soihs which are light and sandy and 
not highly manured. It does not require as thoroughly 
well-prepared a seed-bed as wheat. The number ot 
ploughings given is from 2 to 6. 

rate ;-lnKorth-East India, the seed rate for 
barley is very high. It is from 60 to 120 lbs. per acre. 
The seed rate is high because the percentage of germina- 
tion decreases a great deal duriug storage. There is a 
great influence of atmospheric conditions on the germin- 
ation of Indian barley. The Indian cultivator stores his 
barley for seed purposes in mud urns. 

The o’crminating percentage has a great influence 
upon the Ixport of barley fiom India. Barley required 
for malting purposes (or any other use involving its 
o-ermination) should not he exported from Calcutta after 
May. After May, barley in Noith-Eastern Indians to 
be regarded as having been subjected to atmospheric 
condition that have a deleterous effect upon its germina- 
tion. Unless extraordinary storage precautions he taken, 
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barley in tbia region during the period of the raousoon 
will have its germination reduced by anything up to 25 
per cent. Thus we see where and why the cultivator’s 
seed rale is high. 

/rr/yoi?‘o? 7 ;~ Irrigation is not required where the 
annual raiufall is quite sufficient, such as the Tirhut 
Division in Bihar and Orissa, and Meerut and Bohilkhand 
Divisions in the United Provinces of Agra and Oudh, 
Where necessary the crop is irrigated, but it is lighter 
than wheat. One or two waterings are quite sufficient. 
Area of barley under irrigation in 1031-32 in each 
Province 

Promnee. Jem. 


AjiiiGr-Mrtrwara 




41,903 

ABfsam 





Bengal 




5,436 

Biliar and Oiissn .. 




130,838 

Bombay 




20,013 

Burma 





0. P. «ud Berar . . 




1,784 

Ooorg 





Delhi 




2,445 

Madras . . , 




2 

N. W. P. P. 




00,517 

Puiijal) 




196,858 

Unite Provinces .. 


Total 


1,902,998 

2.362,789 


luieroulfure . — It is a hardier crop than wheat and does 
not require the same amount of weeding and irrigation. 
(It can be also grown more successfully in different cli- 
mates than wheat, which does not do so well in warm 
and moist regions as barley does). 

Very little intercultnre is required, but rank growth 
of weeds should be cheeked. 


1 


I 


'i- 
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YieM . — All ordinary . yield per acre on irrigat<-'A 

areas is 12 to 16 mds. and on nnirrigated areas it is 8 

to 10 mds. of grain per acre. The average yield of : 

India ... ... 11-25 mds. 

America ... ... ... 13.25 mds. 

Japan ... ... ... 35 mds. 

Uses. — (1) Staple article of food among poor classo.s. 
Harley mal (SaMu) prepared after parching is eaten large- 
ly by np~eoimtrymen and is given to animals also. 

(2) Employed in the preparation of beer or spirituous 
liquor, 

(3) Used for malting and brewing. Malt is prepared 
by sprouting the grain in a cool moist room; mueli of the 
starch becomes converted into sugar, after which the 
grain is transferred to the kiln where it is thoroughly 
dried. Malt is used in the preparation of beverages, 
malted milk, etc. 

(4) Used as a horse and cattle fodder. In some parts 
of India the crop is cut two or three times when quite 
young without marked injury to the final yield of grain. 
The straw makes a fairly good fodder when cut up as 
bhusa, but is inferior to that of wheat. Barley straw is 
not a safe straw to give to horses and cattle, as it is liable 
to cause colic being bearded and spiny. It may be used 
for litter with great advantage. 

The feeding value of barley straw is the same as of 
gram, but it is more suitable to dry and working livestock. 
Gram is better for cattle in milk. 

There is a greater demand for barley bhusa in the 
market than for wheat bhusa. In villages barley bhusa 
is considered to be useful for rniloh cattle, but wheat 
bhusa is preferred for draft cattle. Barley bhusa is 
generally considered to be cold in nature. 

The grain is a good feed both for horses and cattle, 
either given, alone or mixed with gram. 
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(5) “Pearled barley” (grains with lemma, jLilet, and 
bran removed) is used in soujis and as a “breakfast food.” 

(6) The hooded varieties are grown chiefly for bay, 

(7) Barley may be used as a pasture crop, a 
nurse crop, or as a smother crop. A pasture crop is for 
grazing; a nurse crop is planted with something else, as 
clover or alfalfa which it protects in the early stages; a 
smother crop is used to pi-event the growth of weeds. 

■ (8; Used in medicine. It is a demulcent and easily 
digested and is much used in the dietary of the sick. 
Malt extract is very popular, both as a nutritive and 
demulcent and as a means of rendering other medicines 
palatable. 

Properties', — ■The chemical composition of ordinary 
husked barley is given as follows: — 

According to Church: — 

Water .. .. , , 12.5 parts. 

Albuuiinoiila .. 11.5 „ 

SturoU .. .. .. .. 70.0 „ 

ITnt .. .. .. .. 1.3 „ 

Fihro . . . . , . . , 2.6 „ 

Ash .. .. .. 2.1 „ 

Total .. 100 

The nutritive ratio here is 1:6.3 and the nutrient 
value 84.5. 

Root habits of barley. — The root system in all types 
of barley consists of: — 

(1) The shallow roots. 

(2) The deep roots. 

Both kinds of roots arise at the base of each tiller. 
One set of roots goes horizontally forming the shallow 
root system and the other set takes a downward course 
and forms the deep root system. The roots forming the 
shallow root system extend out in all directions from 
the base of the plant. The maximum length ranges from 
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22 cm. to 48 cm. in various types and tlie roots give out 
laterals tlirougliont their course. The laterals are 9 cm, 
to 16 cm, long and branch and rebranch in turn, forming 
a dense network in the first one foot or one and one-half 
feet of the soil. 

The roots constituting the deep root system take up 
a more or less tortuous course downwards and are freely 
branched, the branches running horizontally for some 
distance and then going downwards. The depth to which 
these branches are quite abundant is termed the working 
depth and varies with different types from 50 cm. to 
120 cm. The last 10 to 26 cm. of these roots are very 
thin and rarely branched. 

In general the roots of the shallow set are finer than 
the roots of the deep set. 

Root variations vnder different sof/s. — Nitrate 
fertilisers lessen root penetration but greatly increase 
branching. Potassium salts and phosphates, on the 
other hand, greatly promote root extent. When 
liberally fertilized with these salts, plants in moist soil 
make a vigorous growth both above and underground, 
the roots extending farther into the substratum. For 
example, at .Eothamsted, England, in a very shallow, 
heavy clay soil in poor tilth, with a compact clayey sub- 
soil, the roots of barley plants were confined to the top 
2 inches, and none were found below 6 inches. Deficient 
aeration was indicated by the decay of some of the roots. 
But when super- phosphate was used, the roots went 
somewhat deeper, and in the plots treated with farm- 
yard manure, a depth of 9" was attained. 

Barley, when grown in rich deep soil, has a root 
habit very similar to that of wheat and oats; the fineness 
of the roots, degree of branching, and lateral spread often 
being intermediate. Barley roots often occur nearer the 
surface than those of wheat or oats. The root system is 
very plastic, and where dry soil prevents normal penetra- 
tion, lateral spread and degree of branching are greatly 
emphasized. Poorly aerated, heavy clay soils may cause 
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the roots to be very superficial. Addition of fertilisers 
promotes root development. 

The barley is grouped under different varieties 
according to the rows of the spikelets in the spikes;— 

(1) The six-rowed barley 

(2) The two rowed barley 

(3) The four-rowed barley. 

In the typical six-j'owed barley, there are three 
fertile spikelets at each node, and all lemmas bear awns 
or hoods; two-rowed barley has the usual three spikelets 
at a node but the outer spikelets are sterile, hence only 
two-rows of grain-bearing flowers occur. There are also 
four-rowed barleys which are variously produced. 

The barley may also be divided into groups according 
to awns: — 

(1) A wued barley 

(2) Awiiless barley 

(3) Hooded barley which bears a curious structure, 
the hood, at the tip of the lemma, 

The barley may be hulled or hull- less (naked). lu 
hulled barleys the palet and lemma are firmly attached to 
the kernal. In the so-called ‘braked” or hull-less barley, 
these scales come away from the kernal in threshing. 
In the mature grain of barley, the embryo is small, as 
in other cereal grains; the aleurone layer is composed 
of two to four rows of cells; gluten is absent. 

Inflorescence and structure of a complete flower of 
barley ‘.—The inflorescence is a spike, the raebis straight, 
not zig-zag as in wheat. At each joint of the raohis, 
there are three spikelets, each one flowered. The three 
pairs of glumes at a node are narrow and appear as short 
awns, while the true awn of the lemma (in bearded 
vartieties) is very long and much stiffer. 

The complete flower in barley is composed of three 
anthers, an ovary with two brush-like stigmas, and 
two thin bodies, the lodiciiles, situated on either side 
of the ovary. 
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Isolation of pure types of harley The eotmtry 
barley is generally a mixture of various unit speoi’es and 
can be improved by selection as regards yielding capa- 
city, stauding power, disease resistance and time of 
maturity, lu order to obtain some improved strains, a 
collection of samples from important barley-growing dis- 
tricts was made by the Botanical Section at Pusa about 
sixteen years ago. From this collection twenty-four 
unit species have been isolated and some of these have 
proved very superior to the average mixed crop. 

Scheme of elossifipation t — Barley belongs to the 
genus Hordeum in the natural order Qraminae. Haokel 
divided this genusiuto threesub-generaand each subgenus, 
into species; all the cultivated barleys falling into one sub- 
species Sativum. The genus iTorJeum is distinguished 
among others of the grass family by the presence of one 
floret only in each spikelet. Wheat usually has three 
and oat-' two florets in each spikelet. The single- flowered 
spikelets are arranged in threes on alternate sides of 
the raohis. When all these are fertile, developing six 
vertical rows of grain, the variety is known as a six-rowed 
barley. If the lateral spikelets are sterile, and only the 
middle row is fertile, the variety is known as a two-rowed 
barley. In India the commonly cultivated form is the 
six-rowed harley. 

Linnaeiis (1748), the founder of systematic botany, 
divided the cultivated barleys into Hordeum hexastiohori, 
H. vulgare, H. zeocriton, and H. distiehon. He based 
his classification upon fertility, density and the adherenoe 
of the flowering paleae to the kernel. 

In 1918 Harlan brought out his paper “The Identiflca- 
tin of Varieties of Barley,” His key to species is : — 
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Key to species 

All spikelets fertile (6-rowed barley). 

Lemmas of all florats awned or 
hooded ... ... ... vulgare L. 

Lemmas of lateral florets bearing 
neither awns nor hoods ■ ... {ntermediurriykeke. 

Only the central spikelets fertile 
(2-rowed), Lateral spikelets consist- 
ing of outer glumes, lemma, palet, 
raoliilia and. usually rudiments of the 
sexual organs ... ... distichon L. 

Lateral spikelets reduced, usually 
to only the outer glumes and rachilla, 
rarely more than one flowering glume 
present, audnever rudiments of sexual 
organs ... ... ... deficieas^ Stend. 

These four species of barley are divided into 32 
varieties by .Harlan, Tkese varities are furtber sub- 
divided into a number of sub-varieties. This system of 
classification advocated by Harlan may be considered 
ideal for barley, 

Distinguishing characters of harleg : — Barley plants 
bear a strong resemblance to wheat and oats. Even at 
a very early stage of its development, however, it can 
be readily distinguished by its habits of growth and the 
character of ligule and auricles. 


Ohoraoter 

Oats 

Wheat 

Barley 

^ 1. Early habit .. 

Erect or somi-erectj 

Semi-ereet 

Erect with leaves 
usually curled on 
themselves. 

2. Ligule 

Well develofed 
and has a num- 
ber of small 
teeth. 

Developed, but 
more or less 
blunt. 

Developed but 

3. Auricles 

Absent 

1 

Developel and 
hairy. 

Well developed 
but glabrous. 
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The cultiyated barley in India is generally the 
hulled six-rowed form. Rarely the six-rownd hull-les8 
form, such as the Pusa liamdana variety (Type 24) is 
grown in some parts of India, hut as the average yield 
fs somewhat lower it is never grown on a large scale. 
Two-rowed barleys, both hailed and hull-less, are grown 
to a very limited extent. 

Before a detailed classification of any crop can be 
attempted a thorough knowledge of its important charac- 
ters must be made. The characters observed in isolating 
the twenty-four types of barley are divided into 

(a) Morphological. 

(b) Agricultural. 

(a) Morphological characters ’. — This group of charac- 
ters is mostly confined to the morphology of the floral 
parts and they are more or less constant;—* 

(1) Fertility. 

(2) Characters of the hull. 

(3) Terminal appendages of the lemma. 

(4) Colour of the spikelet. 
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(5) Leaf sheath colour. 

(6) Density— Density is taken to mean the 
number of spikelets per unit length of 
xachis generally 10 cm. 

(7) Outer glumes. 

(8) Eachilla. 

(&) Agricultural chracters. 

(1) Boot system. 

(2) Early habit. 

(3) Tillering. 

(4) Lodging. 

(6) Foliage. 

(6) Height. 

(7) Size of grain. 
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(8) Maturity, 

(9) Biisliel «)e*^Ats,~The weight per bushel is 
one of the main criteria of the commercial 
quality of many crops. 

(iOj Nitrogen content. — The nitrogen content of 
the barley grain is the surest guide to 
malting quality. 

(11) Diseases. 

Varieties — There are twenty-four different types. 
Out of these, five are two-rowed barleys and the rest 
are six-rowed barleys. All the two-rowed barleys except 
Typo No. I are late maturing. The Type No. 1 naatures 
in sixtv-five days only. 

Tuiie 12 : — Tillering good, early habit erect, density 
23.2; kernel hulled, weight of 10''0 grains 38 gens., 
bushel weight 48 lbs., maturity early (71 days); a high 
yielding type 

Type 20 : — Early habit erect, tillering good, kernel 
hulled, density 22.5, weight of of 1000 grains 40,3 gms. 
Bushel weight 47 lbs.; maturity early (72 days); a high 
yielding type with very long ears. 

Type 21 : — Early habit, semi-erect, leaf sheath, colour 
green, tillering good; density 3(1.2; kernel hulled, long, 
and plump, white with a purplish tinge, weight of 1000 
grains 38. 1 gms.; bushel weight 45 lbs.; maturity early 
(72 days). This is the best yielder under North Indian 
conditions. Glume and awns purple, fading to lighter 
shades on ripening, (Previously called B-4). 

Type 14 : — Is the earicst maturing barley (61 days). 

Yields of different types:— In 1929-30, Type 21 
produced an outturn of 2570 lbs. to the acre in Botanical 
sectiou Pusa, The following yields were obtained at the 
Government Farms, Shahjahanpur, IT. P. 

Types Yield in Ih. per acre. 


Type 21 (B-4) 
Type 12 (B-22) 
Type 20 (B-23) 


2,756 

2,807 

2,651 
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The' Dholi concern in the Muzaffarpur District, 
Bihar has obtained a yield of 3,845 lbs. to the acre 'with 
type 21, from an. area of 0.25 acres, -while the Model 
Farm at Beawar (Eajputana) has also secured an outturn 
of 2,162 lbs. to the acre with the same type. The increased 
outturn of Piisa barley, specially of type 21 will be of 
great value to the ryot. 

Much work on barley has also been done at Cawnpore 
Agriculture College. C.251 is a very good yielder. Its 
value has been fully established for export, and for 
growth on good barley soils. Its multiplication for wide 
issue is being undertaken. 0.251 and 0.255 are gaining 
popularity in the Agra Division. 

The ratio of grain weight to straw weight generally 
depends on the type itself and in the high yielding 
types the straw weight is approximately 1| times the 
grain weight. 

Diseases of barleij : — The following diseases do a 
great harm to barley crop:— 

Smutsi — (1) Covered smut — (Dstilago Hordei) 

This disease is found all over northern India. 

The life history is similar to that of oat smut, infect- 
ion taking place in the seedling stage and the fungus 
growing up inside the plant until the inflorescence appears 
when spore formation begins. 

Trea.tmenti-~{a) The most convenient treatment is 
the formalin treatment. 

(6) Eot water treatment:— It consists in dipping, the 
grain in water at 132’’ or 133° F for 10 minutes. It is 
advantageous to warm up the mass of grain first, by 
dipping the sacks or baskets in which it is contained into 
warm water at say 110' to 120° F. for a few minutes 
before transferring to the hotter bath. A thermometer 
must he used. The grain should he stirred about, or if in 
a sack, lifted out, allowed to drain and plunged back 
several times, to secure even heating. Properly carried 
out the crop may be entirely freed from smut, all the 
spores being killed; 
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(c) K^S is also used in some countries. The grain 
is immersed in a solution of one pound K^Sto 13 gallons 
of water for 24 hours. Copper sulphte is lesls satisfactory. 

(2) Loose smut (Ustilago nuda) 

This is much rarer than the covei*ed smuts in India. 
The hot water treatment is the most frequently used. 
The seed for the seed-plot should be first soaked for 4 to 
6 hours in water at about 68’ to 86“ F. then placed in 
small sacks or baskets and immersed in water at 129° Ii\ 
for 10 minutes. A temperature below 124’ F. is ineffective, 
even if a longer treatment is given. It should then be 
well dried and sown soon to avoid mouldiness or deterior- 
ation. Since even good seed has from 6 to 10% of grains 
injured by heat, it is necessary to increase the sowing rate. 

Busts : — 

(1) Dwarf rust;— (Pucoinia simplex.) 

(2) Black rust:-— Puccinia gramiuis. 

(3) Yellow rust:— Puccinia gluinaimra. 

Dwarf rust is less common than the others in India. 

Stripe disease : — (Helminthosporium gramineum.) 

In England, it is sometimes called “blindness” or 
“deaf ear,” one of the most marked symptoms being the 
failure of the ear to set its grain properly. 

Important symptoms (1) It begins by the appear- 
ance of small, pallid spots on the leaves and sheath. 

(2) ' The grain does not mature properly. 

(3) The leaves often split or shred, and wither early; 
every shoot of the stool is usually affected. 

The treatment is, therefore, similar to that of cover-'^d 
smut or the smut of oats. The best results have been 
obtained in some cases with formalin with an increase of 
25% noted. With copper sulphate, it has also been pre- 
vented, but the germination of the treated grain was 
reduced by about 15%. The hot water treatment is 
recommended where naked smut is also present, as it js 
the only treatment that checks both diseases. 
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TEN MARKS OF AN, EDUCATED MAN 

Albert EbWar'd W iOgam. 

(1) He keeps his Blind open on every question until 
all the pvidence is in. ; , ' 

{2) He alwh^s 'listeh'i'to th^ who knows. 

(3) He never, ilaaghsiafc.new ideas. 

■ (4) He;cross-examiiins;his day-drea:nM. 

(b) He knows his strong point, and plays it. 

(6) He knows the value of good habi<s and how to 

form them. ■ , . ,, 

f?! He knows when not to think and when to call 


AGRICULTURAL PROPAGANDA 



N. 8. Kulandaiswami Pillai 
Deputy Director of Agriculture^ TricMnopoIy. 


Of all the provinces ia India, Madras is mainly 
agricultural. The total population of the Madras 
Presidency is estimated at 48.64 millions in 1935 of 
which 7»7o live by agriculture. An analysis of the 
population living by agriculture^ reveals that 4 j ^ form 
agricultural labourers, 39% cultivating owners, 12/o 
cultivating tenants, 3|7o noii-cultivating owners and l§/o 
^non-cultivating tenants. • 

The total area under cultivation is about 34 million 
acres which works out to less than 0-75 of an acre per 
head of population. Thus the pressure of population on 
the soil is very great. It lias increased since 1914-15 
wbendt Was estimated to be just under 1 acre per head. ^ 
This large population depending on agriculture is 
scattered over innumerable village.s, the majority of which 
are accessible only to slow moving country carts even in 
the best of weather conditions. When rains set in, a 
still greater number become inaccessible to all except 
pedestrians. 

The villagers themselves are poor, uneducated, 
ignorant, superstitious, heavily indebted and with a low 
standard of life. The enervating climate, the treacherous 
seasons, the social and religious customs, the scattered, 
sub-divided and uneconomic holdings, lack cf capital and 
the poor cattle, all tend to retard the development of 
agriculture in the country and make it a losing business 
concern. 

Of late the ryot is awakening to a sense of his 
position. This is the silver lining to the clouded sky; 
for this will lead to his redemption in a measurable 
distance of time, ' ; , , . ^ 
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It is to bring the resources of science to bear upon 
agricultural problems and spread the knowledge obtained 
thereby to the ryots and thus better their lot, that 
agricultural departments were established in India. 
Prior to 1905 there were no organised attempts at 
agricultural improvement by Government. Since then 
they are increasingly recognising their responsibilities in 
the matter and are taking steps to discharge them. 

Greater and greater attention is being paid to 
agricultural research. Without researcli. agricultural 
development will be at a stand-still. When research 
attains a certain stage, propaganda should be simultane- 
ously carried on to spread that knowledge to the farmers, 
propaganda fuvras therefore a complement to agricultural 
research; without propaganda, research will be of little 
use. 

In the early days of the department when there were 
only a few workers and research was just in its infancy, 
there was not much scope for propaganda. The work of 
the department as described by Mr. Mackenna may be 
summarised as follows: — 

“The problem which the Department sets itself is the 
improvement of Indian agriculture. The basis of all 
progress is research. The results of research are then 
tested on a field scale. When the experiment is proved, 
the stage of demonstration is reached. All the experi- 
mental work must be done by the Department and its 
results offered for application in a cheap and simple way. 

“ It is obvious that if results of a practical value are 
to he obtained the agricultural worker must have a 
thorough knowledge of Indian agriculture and sympa- 
thetic feeling towards the people. Above all he must 
go slow.” 

He realised that “to influence to any extent the vast 
agriculture some arrangement must be devised to deal 
with large bodies of cultivators as it is an economy of 
time to deal with a group of people rather than to deal 
with single individmls.” He expected th'S to be carried 
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out through, the simultaneous development of the Co-opera- 
tive moyemenr. 

After the lapse of more than two decades most of 
these expectations remain yet to be realised. After all 
these years of travail, even the credit movement, which is 
considered to have succeeded most, has not touched more 
than 6% of the population. 

We have now come to a stage when we have some 
data which will help the farmer if he is made to under- 
stand them and induced to take them up. We have tried 
our best to make the fullest use of the co-operative 
movement to do our propaganda work. Standing on this 
same platform nearly a decade ago, I narrated how my 
attempts to induce members of co operative credit seeieties 
to adopt improved methods of agriculture failed and how 
I started special co-operative societies with the object of 
spreading improved methods of agriculture and explained 
the progress then made by them. I then expected them 
to progress considerably better than they have done ao 
far and hoped to start and run successfully more such 
societies. The unfavourable season for a number of 
years, the economic depression and above all want of 
incentive stood in the way of further development along 
that line. 

To overcome these difficulties I started village, firka, 
taluk and district agricultural associations. Many of 
these are now moribund. They do not rest on self-help. 
Hence they do not function if the demonstrator is unable 
to look after every detail of their working. The intensive 
drive of mass propaganda inaugurated by our former 
director, Mr, S. V. Ramaraurthy gives the demonstrators 
no time now to attend to such details of work. I am yet 
to hear that any similar movement has succeeded any- 
where on a large scale in this Presidency. 

Under such circumstances the traditional method of 
tackling individual ryots by the Department is more the 
rule than the exception. This is very laborious and still 
is in the nature of ploughing the sands. As one who has 
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himself been a demonstrator, I know the difficulties 
experienced in carrying on the work along the present 
lines. The demonstrator with great difficulty has to 
pitch upon a few ryots in a village to try the improve- 
ments recommended % the Department. When ho visits 
the village next he hears that one of them has gone to a 
neighbouring village, the whereabouts of another is 
not known, a third is busy otherwise and so on and so 
forth. A few go on eternally discussing the improve- 
ments suggested, hut never agree to work out even one of 
them practically for trial. Hours, days and mouths arc 
thus spent by the demonstrator without any appreciable 
effect. I often doubt if even centuries of ill-directed 
efforts like these will ever bring about the desired 
improvements. The concentration method adopted during 
recent years which has prevented the demonstrator from 
wandering aimlessly throughout his jurisdiction is just a 
step further in the right direction; but it will not take us 
far. Attending 8 to 10 centres involving 40 to 50 villages 
is a task beyond the capacity of a single demonstrator. 
In deltaic areas and on the hanks of rivers the vihagos 
are close together and their total area is small, while in 
other tracts the villages are far apart and large areas 
have to be dealt with. This is due to the fact that 
Government has based the size of villages and taluks on 
the amount of revenue fetched by them. In such cases 
it is desirable that, in addition to the demonstrator at the 
taluk headquarters, every Deputy Tahsildar’s division be 
provided with an additional demonstrator, and each 
demonstrator be assisted by an adequate staff of maistries. 
Above all, there should be some organised bodies to help 
the demonstrator in his propaganda work. 

A former Director of Agriculture in Prance pointed 
out the difficulty of dealing with individual farmers in 
the following words;-— 

“It is impossible for a Government to infiueuco 
millions of petty peasants; they are individually too 
isolated, too suspicious, too shy to accept new ideas to 
undertake experiments in new methods; similarly they are 
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too poor, too powerless to produce tbe best products to get 
tbe better of tbe middlemen, and the best of the markets.” 

He pointed out that '‘there must be some organisation 
’which enables Government to act upon a body of men at 
once and to serve as intermediary between the Govern- 
ment and the individual. An organisation which can be 
advised, educated, reasoned with, and listened to, and 
which will discuss together the suggestions of authority 
and will through its better educated and bolder 
monibors provide intelligence to absorb new ideas, find 
courage and funds to attempt new methods and combine 
both for the improvement of products and for the better 
sale of tbe same.” 

Realising as we do the serious drawbacks of dealing 
with individual ryots it is incumbent upon us to discover 
fresh avenues which will result in loading us to better 
success. 

A study of the methods suceesafully adopted by 
other people placed under similar circumstauoes may 
perhaps give us clues for solviug our own problems) for 
human nature is the same all the world over. 

The Japanese for example have solved their agricul- 
tural problem by imparting education, both general and 
agricultural, and also by the establisliment of various 
types of agricultural associations. In bis note on agricul- 
ture in Japan, Sir F. A. Nicholson observes that ‘The 
development of general education has been at the root of 
muoh of the national progress and has affected and will 
in the near future most powerfully affect the progress 
both of the technique of agriculture and the agricul- 
turist.” 

Higher elementary schools with an agricultural 
bias, supplementary schools to supplement the work of 
the elementary schools, regular agricultural schools of 
lower and higher grades and agricultural colleges lead 
the boys from one stage to another according to their 
capacity, wealth etc. There are thousands of such 
institutions spread throughout the length and breadth of 
the country and thousands of pupils are trained in them. 
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Writing about agricultural asaooiations the saino 
author observed, “These are among the most romnrkaljli} 
evidences and are becoming most powerful instrumcaits 
of agricultural progress in the country. Practically the 
whole agricultural population of Japan is united in various 
forms of associations; probably there is no country in the 
world, not even Germany, where the associations have 
taken such hold and are beginning to exert such 
influence.” 

All these were prior to 1906. During the succeeding 
throe decades the great strides made by this country in 
developing its agriculture, have converted it from a food- 
importing country to a food-exporting country, in spite 
of the rapid increase in its population. 

The rural districts of Denmark as late as 1880-90 
had been in a bad way and the people were leaving the 
country parts for the towns. At the present time all 
authorities bear witness to the general well-being and 
contentment of rural Denmark. A three-fold develop- 
ment was at the root of the progress : (1) eoonomio 
reforms, (2) machinery for rural development, and (3) 
technical advance on scientiflo lines. The eoonomio 
reforms have been conducive to the formation and main- 
tenance of small farms and state laws have been in the 
interests of the small farmers who now form their 
country’s pride. The machinery for rural development 
consists of arrangements for rural and agricultural oduoa- 
tiou and co-operation. Both agricultural schools and 
cooperative societies were started as private ventures. 
Scientific dairying has been fully developed on modern 
lines. 

Coming nearer home to the premier state of My^sore, 
it may be noted that it passed a village Panehayat Act 
during 1926 and gave effect to it in 1927. “The Act 
recognised the backwardness and the diseased state of 
social conditions in rural areas and felt that unless some 
external support and schooling were given, tlie village 
panehayat may not come to possess local foundation at 
all.” Now. the village panohayats have some obligatory 
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functions, like village communication, sanitation and also 
certain discretionary duties, suck as_ vaccination, eeonomio 
improvement and delegated duties including tke control 
of tke village forests, tanks, and local religious institu- 
tions. The responsibility of supervising the working of 
the panchayats is vested in the executive bead of the 
district wbo is assisted by Inspectors of Panchayats, and 
the whole system is co-ordinated and controlled by the 
Kegistrar of Panchayats. 

From a recent notification of the Government of 
Mysore, which appeared in the Hindu of May Idth, it is 
found that an intensive programme of rural reconstruc- 
tion is being taken up through the village panchayats. 
M;or6 than 11,000 village panchayats have been consti- 
tuted to administer local affairs in rural areas, ihe 
progress achieved during the nine years the A-ct has 
woidced, is remarkable. More than SO per cent of the 
panchayats are said to function very efficiently. 

The Government Order states that “it is felt, how- 
ever, that the time has arrived to make more intensive 
efforts in at least some selected villages, of eacli district 
so that these villages may eventually serve as examples 
of good panohayat administration which less advanced 
ones may be induced to follow. 

“At the same time it is desirable that the Develop- 
ment Departments concerned with rural welfare should 
also concentrate on propaganda and administration work 
in the selected villages so far as this can be done without 
preiudioe to their normal activities. This will not only help 
the officers of these departments to aim at and achieve 
speedy and tangible results in definite areas, but will also 
enlarge tbe scope of the work of tbe panchayats . 

With the above object in view, the Government 
have issued tbe following instructions!' 

“(1) In each Eovenue sub-division about 8 or 10 
villages should be selected for special attention by the 
officers of the Eevenne and other Departments, namely 
Education, Health, Agvipnltuve, Industries and Commerce 
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and Co-operation; (2) only those villages need be selected 
in •which panchayats possess adequate income and are 
•working fairly satisfactorily; (3) the items of work to be 
adopted should he clear in each case with reference to the 
needs of the locality, the facilities already existing therein 
and the funds available for the purpose, 

“The development of selected villages will he a special 
responsibility of the head of the district, subject to the 
instructions of the Eeveiiue Commissioner and the 
Goveininent and the advice of the Development Depart- 
ments concerned. In. order to assist the Deputy Com- 
missioner in the work, an advisory committee consisting 
of the Eevenue Sub-divisional Officer (as organiser and 
convener) and the local officers of the several development 
departments in the district, may he constituted. The 
members of the Committee will arrange to tour the 
village once a quarter and review the progress of work 
made and settle the lines of future work, 

“Thesubjectsfor special study in the selected villages 
will be among others (o) raising the standard of village 
panchayats administration; (/>) propaganda of better farm- 
ing methods including the supply of good seed; (c) rural 
credit; and id) marketing of commercial crops”. 

I have quoted this at some length as I want to 
suggest the adoption of a similar method, modified if 
necessary to suit our conditions, to gain our ends. 

The object of the Department should he to gradually 
shift the Avork of Agricultural Development from the 
shoulders of Government to those of the people them- 
selves, recognising that it is not that which is done for 
the people but that Avhich is done by the people that is 
truly beneficial, and that real progress can come only 
from within; this transfei’euce of work is impossible unless 
there are popular bodies to take up the work. 

These popular bodies may he agricultural associa- 
tions as in the case of Japan; co-operative societies as 
in the case of Denmark; or village panchayats as contem- 
plated in Mysore, As the former two have not succeeded 
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SO far, in spite of tlie best attempts of the Department, 
statutory bodies like the village panchayata may be 
brought into existence in large numbers throughout the 
length and breadth of the country. 

We have our own village panohayats in the Madras 
Presidency but fresh life should be infused into them 
and they should be established in every village as quickly 
as possible. Their duties and responsibilities should be 
widened according to their capacity to bear the burden. At 
present their duties are confined to improving the village 
sanitation, health and education. It would appear that 
no serious attempt has been made to introduce agricul- 
tural improvements in the functions of the village pan- 
chayats. Unless the material prosperity of a village is 
improved, the realisation of othor improvements, sanita- 
tion, and health is bound to be very alow. The primary 
source for tlie material prosperity i.s increased out-turn 
from land, and this can be obtained througli the adoption 
of improved methods of agriculture. Tlierefore the rapid 
spread of agrioultviral improvements should be the statu- 
tory obligation of village panchayats. 

The time seems to be propitious. Tliore is a very 
large mass of educated unemployed who can be pressed 
into the service of these panchayats ou nominal .salaries. 
Knowing as we do the competition existing among them, 
even for posts of attenders, there need not be any appre- 
hension with regard to securing their talents at a price 
the country can aflford to pay at present for the purpose. 
The cheap and healthy village life and the opportunity 
of being pioneers in the line will induce thorn to work 
whole-liearledly any scheme launched by Government to 
gain the end in view. 

To secure the cooperation of the villagers themselves 
in the working of any scheme that may he launched, 
some element of compulsion may he necessary. 

As one Indian economist observes ‘‘a truth of 
supreme importance which all should bear in mind at 
the present moment is that no Government in India can 
give any effective help for the betterment of rural condi- 
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tiona by measures whicb do not contemplate the coopera- 
tion of villagers themselves. Another truth of equal 
importance is that at present the individualistic spirit 
which has basked under the British flag for decades 
together will not permit even the out of the way villager 
to heartily cooperate with Government agencies in 
rebuilding rural structures.” 

An enlightened Government must force at some 
stage the unwilling patient to s wallow the (bitter) pill. 
In India cooperation by the people in rural economio 
development must be made compulsory by law. 

In numerous directions we want improvements. 
Government alone cannot hope to bring them about; 
people by themselves, have no means, no enlightenment, 
no eagerness for the common good. To bring about 
consolidation of farms, redemption of agricultural laud 
from oppressive debt, freedom from unemployment and 
scarcity of labour and many other economio reforms, the 
British Indian legislatures and the authorities in Indian 
states must have recourse to compulsion as the timely 
expedient; there is no other method of belling the oat. 

We have now a sympathetic agricultural Viceroy 
who is all for action. The Central Government’s rural 
grants have been increased and we expect it to become 
a regular feature in years yet to come. The whole of 
thinking India is interested in rural development. Our 
educational system and programme are about to be 
reorganised. It is said that the Central Government 
is in consultation with the Local Governments about 
the appointment of an expert committee to go into the 
whole question of educational reform. It is hoped that 
realising the position and importance of agriculture to 
the country, a definite bias will be given to agriculture 
at every stage in the curriculum; and not be content 
with having rural education, general and agricultural 
education, technical. 

We are about to enter the stage of provincial auton- 
omy with prospects of having federation at the top of 
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it within a few years. Without the reform of the man 
at the plough brought about by the initiative and oooper- 
tion of village panehayats and liberal support of the 
Government, the new era may yet see us far away from 
the millenium which it is expected to usher in. 

Soils, rainfall, and agricultural practices vary widely 
from district to district and often between different 
places in the same district. In order to increase the 
opportunities for research, to enable science to solve the 
peculiar agricultural problems of each district and to 
act as tlie local store house of all agricultural develop- 
ment and propaganda, it is essential that there should 
be one or more agricultural farms in each district. Such 
farms may be run wherever practicable by the local 
village panehayats, cooperative societies or agricultural 
associations. 

The po.ssibilities of carrying borne the latest develop- 
ments in agriculture to the minds of young and old 
through movies and talkies should bo explored and 
utilised. 

In carrying on agricultural propaganda one cannot 
afford to neglect the new vista of development opened 
up by broadcasting. Western countries time to then- 
traditions have already made rapid strides in this line. 
Already some of our sister provinces like the Punjab 
are leading in this matter. When the village panehayats 
come to function all over the Presidency broadcasting 
will have to be increasingly resorted to, to educate the 
ryot. 

If I supply you a thought you may remotnher it and 
you may not. But if I can make you think a thought 
for yourself, 1 have indeed added to your stature. 


— Elbeut Hubbard. 


MANURES AND FERTILIZERS 


I. If. Pandb , 

Student^ Agricultural Institute 


It has often been said by agriculturists and investi- 
gators that the Indian soils bave deteriorated much in 
their fertility. The Agricultural Adviser to the Govern- 
ment of India made the following statement before the 
Royal Commission on Agriculture in India, 1927-28, 
“Most of the area under cultivation in India has been 
under cultivation for hundreds of years, and had reached 
its state of maximum impoverishment many years ago,” 
This is well evidenced by the low .figures of production 
per acre in India, in spite of all her natural resources and 
other facilities. There has not been so far any satis- 
factory general investigation on this problem as to which 
tracts of Indian soils lack in certain fertilising elements, 
and no reliable statistical data about it is available. 
The only accomplishments up till now are a few poorly 
carried out experiments of some agricultural colleges 
and experimental farms. In most cases opinions have 
been expressed on the basis of low yields obtained. 

Survey of Indian Soil Conditions. However, it has 
been nnanirnously agreed that all Indian soils lack in 
nitrogen and the work done at Pusa shows that 60 to 
150 lbs. of nitric nitrogen per acre per annum and that 
at Nagpur shows that as much as 160 lbs, of nitric 
nitrogen per acre per annum, are lost from cultivated 
fallow lands, and the most severe loss in the year occurs 
during the monsoon by drainage and leaching. The loss 
of nitrogen through continuous croppings (followed by 
no nitrogen addition) and partly through denitrification 
have increased the soil, exhaustion a great deal. But 
on the other hand all Indian soils are tolerably rich 
iu potassium. The soils of Bihar, Orissa, Bengal, 
Assam, Burma and Deccan are very poor in phosphoric 
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acid, but further west in the United Pi’OTmces, the 
Punjab, Pajputiina, Central Provinces, Bombay, Madras 
aud the South the shortage of phosphoric acid is not so 
acute. Besides these the laterite soils of Central and 
South India lack considerably in lime and are acidic in 
nature. 

From this elementary survey of Indian soils it is 
clear that these soils are deficient mainly in nitrogen and 
phosphorus which are of basic importance for plant growth 
and therefore essential for soil fertility. Besides these, 
the soils also lack in humus content and some other 
elements of miiior importance. Therefore the problem 
before us is liow to meet these deficiencies of the Indian 
soils through the application of manures aud fertilisers. 

Literally manures and fertilizers are synonymous, 
and are genei'ally understood as the materials which 
improve a soil for the purpose of growing of crops. But 
they are technically differentiated as manure refers to 
bulky materials, generally made from the farm refuses 
and by products, by careful handling alone, while ferti- 
liser refers to artificial or commercial fertilisers that have 
been chemically prepared (or sometimes may be found 
naturally as raw rock phosphate) and are much lighter in 
form, are effective much more quickly than manure, and 
are usually commodities of extensive commerce. Besides 
these technical differences there are also certain func- 
tional ones, as the manure in addition to giving nitrogen, 
phosphorus and ijotassiirm, that are also usually supplied 
by fertilisers, supplies humus (the organic matter in the 
soil, the decayed and paidly decayed tissue, having lost 
its vegetable structure and having become a dark amor- 
phous mass) and to some extent many other elements 
such as calcium, magnesium, iron, sulphur etc. The 
manures in general may be classified into three classes. 

1, The bulky and slow-acting ones include dung of 
live-stock of various kinds, which when mixed with 
straw etc. is known as farmyard manure; compost which 
is a product of the decomposition of all sorts of vegetable 
waste; and green manures which are actual crops grown 
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specially to be ploughed under and mixed into the soil. 
These all consist of a large bulk of more or less rotted 
vegetable matter containing comparatively small quanti- 
ties of actual plant foods but including minute quantities 
of most of the elements a plant require.?. Largely these 
are the manures that determine the humus content of the 
soil. 

2. The .second group includes such manures a.s oil- 
cakes, bonemeals etc., that are rather more concentrated 
and quicker acting but still are of organic nature. 

3. The third class includes the moSt concentrated 
mainires or fertilisers as previously termed, that carry 
the actual plant foods, «,e. nitrogen, phosphoric acid and 
potash but no organic matter. In additioa to this, some 
special fertilisers such as lime and gypsum are used to 
sweeten soils that are excessively acidic and unfavour- 
able for certain plants- growth. 



Scope of these Manures and Fertilisers in India, 
Though the needs of the Indian soils, as expressed in the 
very outset, have been long felt and have been seriously 
considered, not much success has been attained in filling 
them. The main stumbling block has been the well known 
poverty of Indian cultivators, and secondly their ignorance. 
These two together make the applications of the third class 
of manures, i,e, fertilisers practically impossible by the 
Indian peasants. Chemical fertilisers are generally cost- 
ly, and often require cash money for their purchase. 
Sometimes farmers have tested the use of these fertiliser 
by providing themselves with borrowed money, and at 
the end have found thomselves in actual losses because 
the rates of interest being very high, the cost, (actual 
cost plus the interest during the waiting period) exceeded 
the income gained by the extra yield due to the u.se of 
fertilisers. Though this may not be universally true, it 
has limited the application of fertiliser in India to a great 
extent. The ignorance of the farmers has also played an 
important part. They do not know [i) the methods of 
application of different kinds of fertilisers, (ii) the after 
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effects of a long continuous application of a certain ferti- 
liser, {in) the actual needs of different j&elds and the res- 
pective proportions of elements necessary to constitute 
the complete fertiliser. 

The extensive use of fertilisers by Indian cultivators 
is possible only if their sale be taken up on credit either 
by co-operative credit societies or agricultural depart- 
ments and if the cultivators are instructed about the 
methods, time and quantity of application. 

But chemical fertilisers are not the only means of 
soil-recuperation. This can be well done by internal 
sources of supply from the farm by-products alone by 
means of farmyard manure, compost etc., and certain 
extremely cheap oil cakes such as mahua and castor oil 
cakes. In these sources also the Indian cultivators have 
been handicapped by poverty and ignorance to some 
extent, but by carelessness to a greater extent. To per- 
suade the Indian farmers to apply farmj iid manuK to 
the soil instead of burning it is almost impossibl bs- 
oause their essential problem of daily fu li(\bdvedby 
their farm animal dung cakes, and certain ci^ stocks 
such as arhar, cotton etc. “This view his been tinly 
held that it is the absence of a sufficient supply of fire- 
wood which, over large parts of India, compels the burn- 
ing of cow-dung as fuel” (Howard). But in some places 
like Burma and Deccan where sufficient firewood is 
available, people still use dung-fuel because the Indian 
housewife prefers it due to its slow-burning nature. 
However, it is very unfortunate for Indian farmers not 
to have sufficient firewood, and our evidence also does not 
suggest any alternative fuel for domestic purposes in 
districts where wood and coal are scarce and expensive. 
Mr. Howard also remarks that “the agricultural depart- 
ments have a difficult task to perforin in attempting to 
promote the utilisation of farmyard manure for its proper 
use. Propaganda in this direction can only be effective 
if an alternative fuel is suggested and if the cultivator 
can ho sufficiently imbued with a sense of thrift to 
induce him to burn that which will probably seem to him 
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a leas useful substance.” I think it will be more paying 
if only woody stalks from the farm as arhar, cotton, jute, 
castor plant be sufficiently grown for use as fuel^ so that 
cow-dung may be saved for farmyard manure. The use- 
less and small unproductive patches of farmland may be 
planted to some suitable perennial firewood plants that 
may constitute a part of the alternative fuel. 

But so far as litter provision for cattle and wastage 
of liquid manure is concerned, the Indian farmer is to bo 
blamed partly due to bis carelessness and partly to his 
ignorance. Propaganda on this point is sure to be effec- 
tive, because it falls within the easy reach of the farmer 
and requires only a little care and labour. This liquid 
part of farm manure is the best and richest for available 
nitrogen supply. The litter provision can bo well mot by 
the several farm straws like rice, sawan, kodon, iirad, 
and rnung straws, fodder wastages and muck soil etc., 
and the cattle urine will be well preserved. 

The farmer is ignorant about composting but it is 
very practicable as it requires no expense except labour, 
because the farmer can utilise all the waste vegetable 
materials, sweepings, leaves etc., in this way very profit- 
ably with only a little care and labour. Besides this if 
all farmers adopt this practice their villages and sur- 
roundings will be much more healthful. At this point, 
Indian cultivators have much to learn from Chinese and 
Japanese far rners, because they are so keen and careful 
that all the organic and vegetable refuse finds its way 
to composts, which renew soil fertility on application. 

So far as green-mannring is concerned it has a very 
wide scope and it has been practised very widely in many 
places. It shoqld now be universally adopted and be 
made a regular part of crop-rotation schemes. The use 
of legume crops for green-manuring is always preferable, 
and in India sann hemp and dhaineha are suitable for 
this because they can be grown almost anywhere and 
have quick-growing and nodule-forming characteristics. 

The application qf oil cakes as manure in India is 
very limited, because most of the oilseeds are exported. 
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and the small proportion that is ernslied here gives a 
small amount of cakes, usually too dear to buy to be used 
for manures. On the other hand they form the main 
concentrate feed for cattle in India. But certain oil 
cakes as maliua, nee.m and castor cakes can be had very 
cheaply and can thus be used most profitably. 

Some Available Manures and Fertilisers and How 
to Use Them : — Farmyard Manure. Farmyard manure is 
the best-known bulky manure. It consists of partially 
decomposed mixtures of dung and urine of various farm 
animals, cows, buffaloes, jjonies, goats, sheep etc., with 
waste fodder materials and straw or plant residues. As 
already pointed out there is very little possibility of spar- 
ing dung of cows and buffaloes for manuring, due to 
having no alternative fuel. But, however, a little can be 
spared and may be best utilised as follows: 

Near the cattlesheds a shallow pit should be made 
in which at the bottom a certain amount of plant refuse 
is put in order to prevent the loss of the liquid portion of 
the manure by leaching. If convenient, the urine should 
be directly drained into the pit or litter of straw, fodder 
refuse, vegetable residues, saw dust or air-dried muck 
and peat soils or ash may be provided in the barn to 
absorb all the liquid manure, and later on be piled in the 
pit. To get these fully mixed and rotted the manure 
must be left in the pit over a rainy season. Care must be 
taken to keep the heap compact and moist to avoid the 
loss of nitrogen as free hTH®. The addition of peat litters 
helps is nitrogen-saving a great deal. If possible gypsum 
or .superphosphate may be added for best results. When 
well rotted all the weed seeds and disease organisms are 
killed and the manure is safe for use. 

Such farmyard manure contains 0.4 to .5 per cent 
nitrogen, 0.3 per cent phosphoric acid and .2 per cent 
of pota.sh, and to some extent various other plant foods. 
In average soils its application at the rate of 300 to 4;00 
maund.s per acre will give satisfactory results. Its effect 
on the soil is slow but long lasting. Its addition of 
considerable humus to the soil is very beneficial, because 


162 


THE ALLAHABAD PAEMER 


it provides a suitable mediiiiii for the bacteria and micro- 
organisms (especially nitrogen fixing organisms) to 
develop and has a cohesive effect on sandy soils and a 
loosening effect on clays, and increases the water and heat 
absorbing powers of the soil a gi-eat deal. 

Compost. Considering the impracticability of the 
extensive use of farmyard manure, compost appears to be 
an excellent substitute, because it requires nothing but 
simply a collection of all farm refuse, leaves of trees and 
shrubs, sugarcane trash, spoiled straw and grass and 
other surplus vegetable materials and sweepings and a 
little care. 

In England this is practised by the A.deo method but 
in India the Indore process developed by Howard, is 
most practicable. In conditions where a moisture supply 
is available, the Indore process says, to collect all the 
aforesaid possible vegetable materials and heap them into 
a pile twenty feet long, ten feet wide and four feet high. 
If more materials are available the length may be 
increased. Then give a few doses of dung and urine to 
inoculate this heap with the bacteria and necessary fungi 
for rapid decomposition. By periodic waterings and 
turnings (say fortnightly or so) of the heap, the proper 
temperature for best growth of these bacteria may be 
had. Care must be taken to avoid losses through leach- 
ing. Sometimes sann hemp seeds are sown on the heap 
of trash and turned under when two to three feet high 
during the monsoon. Very satisfactory results are obtain- 
ed in this way. With sufficient care the material all 
decomposes within three to four and one-half months to 
a friable black powdery leaf-like mould and is an excel- 
lent compost. 

In places whore a regular supply of water is not 
available, the heap should be collected during the dry 
season, and during the rains it should be exposed to the 
weather, and should be turned and stirred periodically as 
in the previous case. This stirring-interval may bo 
regulated by the amount of rain falling. In heavy rains 
the interval should be longer and in light rains the 
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interval should be shorter, the whole object being to 
get sufficient moisture well distributed throughout the 
heap. Each turning lets air into the mass, and spreads 
the moisture and the colonies of decomposing organisms 
through the heap so that rapid decomposition results. 
In rapid decomposition the temperature rises up very 
high 110' to 120°E and most of the weed seeds and 
disease organisms are destroyed thereby. This jjrocess 
is called “Rain-Water Composting” and is more practi- 
cable for the Indian cultivators than the previous 
method. 

The final product, compost, is a dark brown or black 
friable powder. It contains as much as 5 p. c. nitrogen, 
but less potash and phosphorus. It is much tpiicker in 
action than farmyard manure. For balanced manuring 
a dressing of compost should bo supplomeuted with the 
addition of a little fertiliser. Compost alone is applied 
from 350 to 450 mauuds per acre in ordinary soils. It is 
applied during the seed bed preparations. Its consider- 
able humus content necessitates its use in large 
quantities. 

Green Manure. The use of green manuring in India 
has been an ancient practice but the misfortune lies in 
its too limited aiDplication due to the negligence of the 
farmers. Those farmers who practice it do not get all 
the possible benefits because of not having suitable imple- 
ments to chop and bury the plants in the soil. As 
already mentioned, a quick growing legume crop is 
always preferable for green manuring. Here in India 
experiments with sann hemp (Grotalaria juncea), and 
dhaincha {Sesbanea aculeaia) have been proved very suc- 
cessful. These are grown in all parts of India. Besides 
these methi{Phaseolus Bieciardianuis), and cowpeas ( Vigna 
catjang) may also be used satisfactorily. Any of these* are 
cheap and easy to grow. A green manure of any other 
crop such as mustard, rye etc., is not profitable as it does 
not fix any nitrogen in the soil. 

In well drained soils sann hemp and in wet soils 
dhaineha should be grown early in the monsoon and 
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^vithin 6 to 8 weeks an ample bulk of vegetable matter 
will be ready to be turned under. The best way, before 
turning under, is to get the plants chopped in the field 
by using a disc harrow, but since it is not available to 
the present cultivating masses, a patela or drag should 
be passed over the standing crops to beat the plants 
down. Then the plants should be turned under either 
by dragging or ploughing with a mould board plough. 
After being turned under it should get at least one month 
of rain. For the rabi season a green manure should bo 
sown by the middle of Juno and ploughed under by early 
August. 

Clarke (1930) at Shahjahanpur found that in the TJ. P, 
a properly grown, sann hemp crop as a green manure adds 
60 to 80 maunds of nitrogen per acre to the soil. It adds 
nearly all plant foods to the soil. Some people neglect it 
as it results in the loss of a kharif crop but tliis is un- 
.reasonable because nobody plants a kharif crop in all his 
fields in India. The fallow field for rabi and other money 
crops should he green manured, because the gain in 
succeeding crops is greater than the loss of a kharif crop. 

India is losing very much of its soil nitrogen by 
growing oilseeds and getting nothing for the recupera- 
tion of the soil in return, because most of the seeds are 
exported and nothing is returned to Indian soils. Besides 
this all oil cakes available in the country are considered 
better as a cattle food than as a .manure and therefore 
dearer to use as manure. But such cakes as neem 
mahua, castor etc, that have no feed value are very cheap 
and to get the best return from them they should be 
applied as manure. 

Their application at ten to fifteen maunds per acre 
is quite sufficient. Different cakes contain different 
percentages of plant food nutrients. Their nitrogen con- 
tent varies from 3'5 to 5 p. c., that of phosphorus 2 to 3 p.o. 
and of potash 2 to 3 p, c. Castor has 5 p. c. of nitrogen 
and inuli'ua 3 p. c. This also, to some extent, adds 
organic matter to the soil and improves the texture. It 
is quicker in action than compost or farmyard manure. 
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In India many bones are being wasted which, could 
be very profitably utilised both as manure and as cattle 
feed. Due to religious prejudice there is very little pos- 
sibility of using them. If bones be crushed and used as 
manure they will add to the soil from 4 to 5 p. c. of 
nitrogen and 20 p. o. of Pa Os and 25 p. e, of calcium. It 
is a very slow-acting, but persistent manure. For fruit 
garden plants it is very useful. 
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Knowledge and timber should not be much used till 
they are seasoned. 


—0. W. Holmes. 


NOT SO MELANCHOLY 

“The Dane has made his coimtry a model for the world in the wise 
and pro fitahk organimtion of agriculture, in educalion, ami in co-operative 
commumiji lifeT 

By Agnes Macphail, 

Member of the Canadian House of Commons, 


jDenmark is beautiful. The coziness of tbe tbickly 
populated and well tilled countryside can scarcely be 
exaggerated. Tbe gleaming white farm buildings with 
their contra.stiug roofs of red tile, set close together in a 
rectangle, are jn’Otected and beautified by tree plantings, 
They look like homes where happy and contented people 
dwell. 

Many visits to many farms bear out this passing 
judgment. 'Whether the farmer is a small, medium, or 
large holder, he is deeply interested in scientific agricul- 
ture and, in the majority of cases, a co-operator with his 
fellow farmers, in all cases, the proud owner of a home- 
stead. He is building for the future as well as for the 
present and knows that his work will be inherited and 
appreciated by his children. 

Conversations with Danish farmers reveal their in- 
terest in intellectual subjects. They read widely; almost 
every home has its library shelf. Possibly not more than 
a dozen books, but good ones. He is on familiar terms 
with international trade agreements, tariffs and quotas. 
He probably speaks a little English and apologises that 
be is not more proficient. 

It would bo misleading, however, if one did not stress 
the industry and frugality of the JDanish farmer. The 
whole family works long hours and lives an economical, 
though comfortable life. 

The farmer is a courteous host. He is willing and 
even eager to tell the vistor all he can about tbe business 
management of bis farm. He gets bis farm ledger down 
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and from it veriflos the statements that he makes. He 
is even williug to show his foreign guests through his 
house, with its comfortable sitting rooms in addition to 
kitchen, scullery and bedrooms. He is obviously pleased 
when you praise its comfort and beauty. And why 
shouldn’t he be ? 

How is it that the Danish farmer can live comfort- 
ably when his brother in other lands is in despair ? 

The answer is romance — the romance of a small, 
discouraged, poor and almost defeated nation being 
awakened by high leadership and noble words to a belief 
in themselves, and incidentally, contentment and pros- 
perity. 

Bishop Grundtvig, now called the “ Proj)het of the 
Horth,” was the great Danish leader of the nineteenth 
century. He was a poet and a thinker, but in addition, 
a;man of great dynamic energy. 

In his desire to build a new Denmark, Grundtvig 
turned to education as a means. He condemned the dry, 
dead classical schools of his day and talked much of 
schools for the people. These, he thought, should gather 
in young adults after they had spent some years in active 
life on farms or in workshops. It is, he said, between 
the ages of eighteen and twenty-five that the mind is full 
of questions. The schools should find an answer to the 
questions. As Grundtvig saw it, the school should edu- 
cate for life, not for a position in life ; it should help the 
young adult to take his place in history and should make 
clear that the individual can have no life apart from his 
fellows. 

Grundtvig chose for his teaching three vehicles 5 
history, Danish language and literature and song. History, 
not as a meaningless mass of details hut as a living 
continuity, an organic development, the career of mankind. 
Through it youth would see itself not as a spectator but 
as a participant in the making of history. The in- 
spirational literature of the Danes was an instrument 
used to arouse and inspire, but in every case the “ living 
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’Word’’ was the medium through which the teacher 
reached the student. 

After much struggle, schools based on Grundtvig’s 
philosophy came into being. There are today sixty of 
these and they are known the world over as the Folk 
High Schools of Denmark. Between one quarter and one 
third of all Danish farmers have attended such a school 
at least once in their lives. 

While co-operation as a subject plays no part, never- 
theless these schools awakened the Danish peasant to 
various activities in common and stirred in him a desire 
for knowledge. The Folk Schools, then, are the unseen 
but solid foundation on whioh the co-operative movement 
of Denmark rests. 

Eighty per cent of the cultivated Danish soil is in 
the possession of farmers with small or medium-siaod 
holdings. Experience has shown fifteen hectares (37^ 
acres) to be the ideal unit. It was such farmers as these 
that set up the first co-operative dairy as early as 1882. 
By their joint effort they set a standard for quality of 
butter that captured the British market and set them 
above all competitors. 

Co-operation has been the shock absorber whioh haS 
saved the farmer from the worst effects of the world 
depression. Instead of processors reaping huge profits 
while the farmers were impoverished, they, being their 
own processors, got whatever profits there were in the 
packing and dairying industries. Not only that, but 
being their own wholesalers and manufacturers, they 
paid less for the necessities of life and assured themselves 
of high quality goods.. 

Today, the farmer lives in a maze of co-operation. 
He gets his working capital from a co-operative credit 
society; he sells his products through the great producers’ 
organization; 86 per cent of all milk is processed in HOO 
co-operative dairies and 80 per cent of all pigs are 
slaughtered and the meat cured in co-operative slaughter 
houses. He buys a large part of his imported feed and 
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fertilizers through co-operative purchasing societies and 
?() per cent of all household necessities are purchased 
through consumers’ co-operatives. 

In addition to all that, seed for the fields and stock 
for the farms are purchased through oo-operative seed 
and breeding associations. 

Co-operatives themselves co-operate to purchase or 
manufacture the machinery and supplies i-equired. For 
example, the co-operative dairies have a purchasing and 
manut'acturing society of 22 branches, which supplies its 
members with the necessary implements, machines and 
materials of good quality and as cheaply as possible by 
joint purchase or from its own factory. 

It is no exaggeration to say that agricultural 
Denmark is a co-operative commonwealth. 

This working together has been the chief factor in 
enabling the Danish farmer to capture and hold the 
British, and to a lesser degree the German market for 
butter, eggs and bacon and to set a standard for quality 
and uniformity, and steadiness of supply, which is the 
envy of other peoples. 

While retaining individualism in production, co- 
operation has given the farmer the advantages of large- 
scale machinery in dairies and slaughter houses and 
these by mutual agreement among the many units are 
able to adapt and limit quickly their production to the 
changing needs of markets, which needs they most 
carefully study and meet. ■ 

If the Englishman -wants a white egg for breakfast, 
a white egg he gets, though it means changing the 
breed of the laying flocks. If he wants bacon with 
alternate layers of lean and fat, the Dune through his 
co-operative, studies breeding and diet to produce the 
desired result. 

The Danish farmer pleases all his customers. The 
German likes his bacon fat. Then the farmer produces 
a special type of .hog for the German market. On a small 
farm visited, the piggery was divided into English and 
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German pens. The models for the English were stream- 
lined but for the Germans thick and fat. The type of 
hog was different and the feeding was not the same 
though skim milk formed part of the diet of each. Thei’e 
is 1:1 very close connection between dairying and hog pro- 
duction. Only farmers who keep cows can produce hogs 
for the foreign market, since skim milk improves the 
the quality of the bacon. 

Even with the exacting care exercised in production, 
tho finished product is not necessarily considered fit for 
the export market. Inspectors approved by the govern- 
ment but paid by the co-operatives carefully examine the 
products and pass for export only A -1 grades. The 
approved produce is marked with the Lure brand, which 
indicates both quality and nationality. Should any 
defect appear when the product is being sold on a foreign 
market, it, can be traced back to its source. 

In the management of co-operative enterprises, each 
member has one vote. This is true irrespective of the 
use he makes of the society’s facilities. It is true in the 
dairies, regardless of the number of the cows kept ; or in 
the packing houses the number of hogs slaughtered. The 
same rule is carried through iu the co-operative wholesale 
society which is the organization supplying by purchase 
or manufacture the needs of tho many retail units through- 
out the country. 

This practice comes naturally from the intensely 
democratic farmers, trained in folk schools which stress 
the value of personality so much. 

The general assembly of a given co-operative, which 
meets once a year, elects a committee as its executive 
body. This committee is in control of the affairs of the 
organization and the manager of each concern is respon- 
sible to the committee. The shrewdness of the Dane is 
shown in the way he ties the manager up with the 
success of the business. For instance, the manager of a 
dairy derives bis income from milk. According to 
contract, he obtains for himself a percentage of the milk 
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delivered. He becomes personally interested in the 
economic result of tbe dairy since his own salary is 
dependent on the price paid to the farmers, both the 
immediate price they get when the milk is delivered and 
the dividends which come later. Tn addition, he is 
supplied with a free house and garden. 

The salary of the manager of a retail co-operative is 
five per cent of the annual turnover, with certain exoep- 
tions suoli as coal and timber, on which goods he gets 
two per cent of the gross cost. He also receives a house, 
but has to pay an assistant out of his salarj'. Nor is any 
manager employed who cannot deposit a certain sum as a 
guarantee, which is avaible to the society he serves if it 
suffers a loss through poor management. 

Part of the strength of the Danish co-operative 
movement is due to the fact that those participating in the 
venture contract to deliver their products, or purchase 
their supplies, for a given number of years. This enables 
the management to make definite plans on a known volume 
of business. 

An even greater factor is the thoroughly honest 
character of the Danes. When I asked the Burgomaster 
of Elsinore, a high official in the co-operative moment, if 
they had had trouble with graft, he did not understand 
what I meant. After a careful explanation, however, he 
exclaimed : “ Such a thing is incredible 1 ” 

The “ homely ” atmosphere of the retail co-operative 
shops is giving way before efficiency. Attractive display 
of goods and the stressing of quality and arrangement are 
increasing. Sweden, admittedly the leader in the con- 
sumer field, is affecting Denmark. Recently a Swedish 
film showing the methods used in retail co-operatives was 
shown in Denmark in order to stimulate the farmer’s 
aesthetic taste in commercial enterprises. 

The Co-operative Wholesale Society which supplies 
the local units with its wares has become its own 
f Continued on page 176 j 


Our ^otmdt Students. 



Coi.es Ackeeman Memoeiao 
Boys High School, 
Nellore, South India. 

lS-3-1937. 




Dear Friends, 

I am in receipt of your circular letter of Jf^^uary lo, 
1937. X tliank you very much for tlie name. X feel liapi>y 
beyond measure to bear about all the changes, of course, 
changes for the better, through ^vhich our Institute has 
uaS Ever since I left the Institute in 1928 I have 
been in touch with her through Dr. Higgmbottom, Mr. 
Haves and some of my classmates like Messrs. S.Xl. Misra 
an/ S FT Lai. X heard from Mr, Hayes that they 
were contemplating to start there decree course and 
afidliate the institute to the Allahabad Hniversity. ihis 
was ray long cherished desire and I feel now immensely 
glad to see my desire fulfilled by the untiring efforts ot 

Dr. Hicgiubottom. M,y heart is thrilled to read about 
the all-sided developments of our A.lma Mater. 

I am not at all surprised to hear that Dr. and Mrs. 
Higginbottom are still there in sound health to carry on 
the work for many more years to come. The Institute is 
fortunate to have the services of Mr. and Mrs. 

Messrs Vaugh, Hatch and Brooks. When _ Mi. 
Brooks was leaving the Institute, after we left it, we 
were given to understand that he was leaving it for good. 
It gives me great pleasure to hear that the good teacher 
has returned to his work. Among the Indian staff Mr. 
H E Joshi and Dr. B. B. Malvea are familiar to us 
though at that time Dr, Malvea was not connected with 
the Institute. 

I fully concur with your views that the Old Boys of 
the college which is growing and turning out great work 
should be closely knit to their Alma Mater. I am sure 
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that all the other Old Boys share the same view. I 
thank from the bottom of my heart all the organizers 
of the Institute student union for the step they have 
taken in celebrating the Old Boys’ Day. 

Let me now answer your questions direct. I agree 
and feel it a necessity that Old Boys of an institution 
like ours should be organized. This organization can, 
I feel, effectively bo carried on by an executive body 
appointed by the Old Boys’ Association, I would like to 
see the Principal or the Vice-Principal made responsible 
for the organization. It may not be possible for all of us 
to get together some time during this year as many of 
the Old Boys aro fimm outside the U. P. But certainly it 
must be possible for many of the U. P. people to get 
together. 

I would suggest the following for the effective 
organization of our Old Boys’ Association : Let the 
Principal be made the President and one from among the 
Old Boys, Vice-President. Let two joint seoretaties he 
elected, one to he from the Old Boys, and preferably 
from those living in or near Allahabad, and one from the 
among the present staff and students. Personally I 
would like all the office-bearers to he elected from among 
the Old Boys but this will not work effectively. I have 
seen many such orgnizations being active only for a short 
while as they, afterwards in the midst of their numerous 
dutie.s, will not be able to do their part properly. If the 
majority on the executive body he from those who are 
very closely and directly connected with the Institute 
or from those living in and near Allahabad the organi- 
zation will work effectively. Many such organizations 
working effectively here are of that nature. This sug- 
gestion may bold good only for some years to come when 
onr Old Boys are made to feel to run it themselves. In 
this connection the treasurer is to be elected from the 
staff. The executive committee cau co-opt members. All 
Old Boys must he requested to become members and the 
membership fee is to be not less than Rs. 2 per year. 
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Dear friends, later on at leisure I may submit to 
you for your consideration, a detailed scheme for cuec- 
tively carrying on our Old Boys’ Assooatiou. 

Now I want to tell you something about myself since 
you have asked me to do so. I am one of the twm stu- 
dents who passed from the Institute the I. Ag. Diploma 
course in first class in 1928, the other being a friend of 
mine from Mangalore in S. India. After passing this 
course I worked for 2 years as Agriculture lustructor in 
the Coles Memorial High School, Kurnool, 8. India, 
teaching agriculture as a compulsory and as an optional 
subject to IV, V and VI forms. Sixth form is the same 
as Matric of the other Universities. 

While working there I tried to get admission into 
the Agricultural College at Poona for the B, Ag. Degree 
course. The University of Bombay did not admit me to 
the Degree course on the plea that the I.Ag. of Allahabad 
is not deemed equivalent to the I.Ag. or I. A, or 1. So. of 
the Bombay University. With the help of Dr. Higginbot- 
tom and the Secretary to the U. P. Board of High School 
and Intermediate Education I could at last succeed iu get- 
ting admission to the Degree course at Poona in 1930. I 
am the only man who could get admission to the B. Ag. 
Degree course of the Bombay University after passing 
the I, Ag. course from Allahabad. Others also from the 
Institute were admitted, at least two who were my 
classmates, hut they were admitted because they were 
I.So. students, 

I passed my I.Ag. from Bombay University iu Ist 
class and stood 2nd in the University. In all the class 
examinations I was coming out second. In the B.Ag. 
Degree examination I came out in 2nd class but stood 
2nd in the University. I failed to get a fiist class for 
want of only 3^ marks. You may think that I am 
blowing my own trumpet but this I do in order to show 
what the products of the Institute can do. 

Now I am working in the C.A.M. High School, 
Nellore, as Science Assistant on Rs. 73/. I am also 
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managing the 14 acre farm attached to our high school. 
Some poor hoys are helped to earn their school fees by 
working on the farm. We are growing on the farm 
indigenous crops like chillies, paddy, briujals, melons, 
gourds, and some English vegetables like tomatoes 
cabbages, knol-khols, and beets. We have got attached 
to our farina big poultry. We are also rearing some 
Surti goats. 

I may have given you some unnecessary and un- 
wanted details. Please pardon me for this. I once 
applied to Mr. Hayes for a place in the Horticulture 
Department but he said that he would write to me it 
they require hands. He also expressed his doubt 
whether the tJniversity would permit a Bacludor s 
D('<n'ee holder on the staff. We ordered some plough 
sha'i'es from the Institute sending some samples but 
no reply. Thanking you for your patience. 

Yours sincerely, 

(Sd.! K. Raja IUtunam. 


Dear Dr. Higoinbottom, 

I am sincerely thankful to you for the invitation 
which you have extended to me. I am really very glad 
to hear the news of marriage of charming lady Elizabeth 
with Mr. William Clough. Pray to God that they have a 
happy and long peaceful married life. 

I so much like to run away from here and to meet 
vou but circumstances do not permit me. I am always 
Lixious to hear of the Institute and to know the welfare 
of you all. Truly, I love the Institute and have deep 
sincere respect for you. You are always an exiunple for 
me in the guidance of my life. The unique thing and 
the asset of the Institute is the good feeling betweeu 
staff and studepit which enables the student to learn 
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tliings wliicli lie cannot get in any book in tbe world. 
The spiritual help which you try to give is also a matter 
of great importance. I feel that for success in life right 
spiritual guidance is an essential thing. 

I am doing quite well in practical farming. From 
cane I am getting one and half times more than what 
we were getting so long. From next year I hope to 
double the income of the farm. My father remarks that 
the money spent on my education has been very well 
spent. 

Hope this finds you in host health and spirit. With 
sincere regard. 

Sincerely your, 

A. K. Mura. 

Bamgliarioa Concern, 

Eamgharwa. 


NOT SO MELANCHOLY 

iContimied from page 171) 

importer and is gradually becoming a manufacturer of great 
magnitude, already turning out confectionery, tobacco, 
soap, clothing, shoes, bicycles, among other things. It 
has an annual turnover of 135,000,000 crowns. 

Thus, step by step, the Danish peasant has raised 
his financial and cultural standing. Beginning with the 
processing of his farm products, he gradually extended his 
activities to cover all his needs,- until today he, with his 
fellows, affects, and in many eases controls, their economic 
cultural and social life and has made little Denmark a 
model for the world, 

■!—FTom The Christian Science Monitor, 



World “^Agricultural tJflotes 

Would Maize Trade 

Id the “ Monthly Crop Report and Agricultural 
Statistics ” the International Institute of Agriculture of 
Rome, publishes a survey of the International maize 
market with reference to the production of this cereal in 
the northern hemisphere and to the agricultural and 
trade policies adopted by the various countries. Three 
tendencies are discernible in agricultural policies : (1) In 
the United States, the world’s largest producer, the 
attempt to increase the price of the product by reducing 
the area is being continued ; (2) in Agrentine, .Romania, 
Yugoslavia and the Union of South Africa, which are the 
most important exporters of maize and which sometimes 
encounter difficulties in placing their surpluses abroad, 
there is a tendency to make no further increases in the 
area devoted to the crop but to improve cultural methods 
and to increase domestic consumption; (3) in the countries 
which produce but which also import this product (the 
most important being Italy and Franco) there is a tenden- 
cy to increase production, in particular, by raising the 
yield per acre, in order to reduce or eliminate imports. 

The 1936 maize harvest was disastrous in the United 
States, poor in Romania, and good or excellent in the 
other producing countries for which returns are available. 
Owing to the dominant position of the United States as 
a producer of maize, the average yield and total produc- 
tion in the northern hemisphere in 1936 were very low. 
The average yield in 1936 in 13 countries was barely 18.0 
bushels per acre as against 22.8 in 1935 and 22.0 in the 
quinquennium 193C-1934. Production in the northern 
hemisphere is consequently 23 to 24 per cent below the 
1 h 35 level and the five-year average. 

As for consumption, the chief I’esnlt is that, in all 
probability, the United State will continue to import 
substantial amounts of maize from Argentine. Hungary 
on the other hand, though it imported large quantities 
in the previous year (13.0 million bushels) will appear 
among the exporters in 1936-37, 
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The large supplies of maize available in Argentina 
from the plentiful harvest of March-April 1936 and the 
substantial surpluses in the Danube countries can be 
easily absorbed by the United States and by the maize 
importing countries where the harvest of barley and oats, 
which frequently provide a substitute for maize, was 
poor in 1936, 

To judge from the experience of recent years, tiie 
maize requirements this year in the maize importing 
countries are normal while those of barley and oats are 
larger than the average. The survey also provides a 
diagram showing the course of prices of maize, barley 
and oats on the Liverpool-London markets from May 
19:25 to November 1936. This diagram indicates the 
notable rise that occurred in the prices of these three 
cereals between February and August 1936 and the clear 
similarity between 1934 and 1936, evidently arising from 
the disastrous maize crops of the United States in these 
two years. 

(International Institute of Agriculture, Bome^ Jan- 
uary 1937. J 


Speech hj His Excellcwij Sir Harry Haig, k o s.i, c.i.E., i o s., 
Governor oj the United Provinces of Agra and Oudh, at the laying of the 
foundation stone, of the Lucknow Unkersity Library, March 4,1937: — 
Ooriiiiig' to attend this important ceremony today, I am reminded 
how many of the problems of modern life arise from elaboration, 
Wbother it be mechanical processes for production or for trans- 
port, or the problem of government, or the requirements of 
education or research, elaboration or oomplioation grow contin- 
ually. There may be those who look hack with regret on an 
earlier and simpler period when the perfection of machines did 
not threaten us with over-production, when the I'elationship of 
life and the factors of politics and economics were easier to 
disentangle, when the material for education was more limited 
and more uniform, hooks were comparatively few and the general 
education of the day was comprehended within a fairly restricted 
compas.s. But whatever may have been the merits of the past, 
we must recognize that it is past, and that have to concern 
pvirselves with the present and the conditions of the present, 


.t<«AE-!! Vi- 
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LAND RECLAMATION IN ITALY 


Oue of the achievements of which Italy can un- 
reservedly he proud is the reclamation of large areas of 
laud that for centuries remained marshy. An idea of 
the vastneas of the operations and their popularity may 
he gauged from the following figures: ' 

Labour omployed . . 18 million raaii-clays. 

Area reolaimod. . . 47 million hectares (2.47 acres.) 

Increase in out-put . • 2 million metric tons (2,000 lbs.) 

Lall in imports % . . about 80.0 

Of much greater interest perhaps to thi.s country 
is the way in which the Italian Government tackled what 
is known as the “Southern Question'’ consisting of a 
group of problems arising out of the backward economic 
and social conditions of South Italy. The general machin- 
ery is prescribed by the Mussolini Act which character- 
istically does not lose itself in tho maze ol existing 
measures. It leaves them as they are and^ goes straight 
forward. Financial provision of 7000 million lire is made 
to he spent in the course of 14 years. Half of this amount 
is chargeable to the treasury and the remainder to the 
land owners. The major part of the limance is provided 
to the parties concerned in the fonn of 30-year annuities 
discounted to them by different institutions, ihe scheine 
aroused such great enthusiasm that applications for funds 
were so numerous that the alloted sum was found far too 
small to meet them all. Preference was given for the 
execution of the work of public bodies which ensured a 
certain minimum of private initiative. Private^ rights 
were acknowledged and when curtailed, were said to be 
adequately but not excessively compensated. A special 
section of the Ministry of Agriculture which receives 
proposals and itself draws up plans, deals with land 
reclamation and no project is accepted unless it shows 
considerable possibility of securing notable improvements 
in hygiene, demographic, economic, and social conditions, 
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TIih plan being accepted by ^°^®^Ji“®^\y^tbemselves or 

pvocood to oxocnte tbe may provide all the 

through the consortium. i n y J grants or special 
money themselves or S®’!, When” the reclamation 

loans from the agricultural bank. land settlement 

is »o,„. lik. ths 

become necessary. ^ ‘’Po , i ^i lo this and the 
“ Ex-service Men’s League \,o,k, rs brought 

migrants were drawn mainly £i ‘ system adopted 

torn IS out up into lioW- 

was aa follows : Iko loc ai ■ o£ land; oaoh 

iuga of 20 to 7.-, aoves rtrJattlo. p^UiT 

(„?„ishod with a boose. “ J taken by the iin- 

run, pigsty, well, etc. t^^sis the tenants 

migrants first on a ”bapo of supplies and 

receiving or 

cash allowances^ from t , ' ^ an agreement is 

the head of the family pts ^ ftfrin and the 

drawn up under which instalments 

arrS2.L°n 0? UU -f .. 

not cover tie govornmeut ooutiitattoo. 

fTU Uadra> AgAMm-al Journal, Foi. 

No. 1, January., 1937 .J 

To provide water to meet the “®le 3 ® °ix^^aqaedaot is 

in southern Oalifonna. ^*?ado rivt^fc main line is 242 
being constructed from the -[l total 172 miles. The 

miles long, and the distributing „r of water a day. As it 

aqueduct will deliver ““ “ 108 miles of tuunels, 28 

Srof’riSilirhn™ Romping statioue. The estimated oost 

’*%"K;rh.i»gprop«,f«paHo.« 

irrigation of tbe famous oi rus ^^.^ter from tube wells, and as 

These “^re now most yirrigae y ^^^ falling. 

use at the rate of ®15 per acre toot. 
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Beating sanai. 
Beating sanai. 
Winnowing guara. 
Storing sanai. 
Making ean rope. 
Making san rope. 
Making san rope. 
Making san rope. 
Gutting sanai. 
Cutting sanai. 
Cutting sanai. 
Gutting guara. 
Cutting guara. 
Cutting guara. 
Threshing guara, 
Threshing guara 
Threshing guara. 
Threshing sanai. 
Slowing hajra. 
Sowing bajra 
Sowing hajra. 


I Sowing bajra. 

I Icrigatiug Napier, 


I 
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Mini- 
mum , 
Camp. 

lean 

emp. 

li 

ll? 

reasure 
of the 
Atmos- 
phere. 

Wind 

direc- 

tion. 

Rain 
lor the 
day. J 

55-0 

685 

62-0 

29*57 

W. 

Nil 

52'() 

66-5 

560 

29*50 

w. 

Nil 

60-0 

71-5 

630 

29*26 

Calm 

Nil 

59-0 

74 5 

52-0 

29*49 

N.l!!. 

Nil 

53'0 

72-0 

56 0 

29-5 

8.W. 

Nil 

49-0 

70-5 

680 

29*6 

Calm 

Nil 

SO'O 

69-t) 

48-0 

29-62 

B. 

Nil 

60 -0 

750 

50-0 

29*39 

B. 

Nil 

58'0 

770 

42-0 

2 -52 

B. 

Nib 

62-0 

720 

380 

29-36 

W. 

Nil 

50 0 

685 

44-0 

29-60 

W. 

Nil 

62'0 

75-0 

42 0 

29*62 

W. 

Nil 

60-0 

74-5 

38-0 

29*54 

S.W. 

Trace 

64-0 

74-0 

40-0 

29*66 

N.B. 

Nil 

68-0 

77-0 

390 

29*62 

S.W. 

Nil 

54'0 

74-0 

50-0 

29 60 

8. 

Nil 

530 

71-5 

61‘0 

29*52 

W.W.N 

Nil 

62-0 

710 

390 

29*56 

S.B. 

Nil 

0 33'0 

74*5 

36-0 

29*54 

W. 

Nil 

1) 56-0 

76-6 

350 

29*62 

S. 

Nil 

0 64'0 

73'5 

35-0 

29*52 

S.W. 

Nil 

0 55 0 

75’5 

38-0 

29*54 

E. 

Nil 

0 60-0 

81 0 

57-0 

29*34 

S.B. 

Trace 

0 64-0 

820 

390 

29*52 

w. 

Nil 

0 660 

83 5 

60-0 

29 60 

Calm 

Nil 

0 660 

74-0 

47-0 

29*60 

W. 

Nil 

0 53 '0 

73-5 

450 

29*57 

8.W.W. 

. Nil 

0 52'0 

73-3 

39'0 

29*56 

W. 

Nil 

0 64-0 

760 

3R0 

29*54 

Calm 

Nil 

0 74-0 

85-0 

350 

29*47 

W. 

Trace 

•0 66‘0 

82-5 

420 

29*44 

E. 

0*13 


Digging potatoes. 
Digging po'atoea. 


Selling rabi veget- 
ables. 


Marketing tomatoes, 
brinjals. onions 
potatoes and 
cabbage; plough- 
ing land between 
arbar. 


Selling vegetables. 


Harvesting and 
threshing. 



n 

H ‘^THE YOUNG BUILDER” 


n A Booklet of Practical Instructions for the Beginner, and 
^ for inexperienced young Builders on the Mission Field. An 
H old Missionary writes: — Get it into the hands of young 
S Missionaries ; Had such a Book been with me in my younger 
n days I should have been saved much vexation and difficulty 


in my building work. 

n 

n 

n Ohtainahle from — 

g The Author, R. M- Robertson, Architect, Darjeeling, 
n AT Rs. 4-8. V. P. P. 


Sir Jogcndra Singh, Minister for AgrictMwre, Ftcnjab, in the course of his address 

before cmribiding prizes to the suecossfaloMitors at the Fruit Show, organized by the ' 

Tuniah- Agricultural Department said « * India imports fresh and Preserved 

fruits worth Es. 1,26,04,624. Major-General E. MoOarrison holds that 
dehoienoy in diet is responsible for inefficiency of our labour. Hxs 
Excellency the Viceroy has drawn pointed attention to this problem and we . 
may well hope that the Finance Department of the Government of India will 
turn its eyes from problems of raising revenue to the need of ^sources from 
which revenue could flow as water from an artisian well. Provinces with 
their limited sources of revenue can do little without the active co-opera ion 
of the Government of India. Colonel McOay’s investigations have led him 
to the conclusion that the protein factor determines the place of Indian 
races in the scale of physical efficiency. He traced all differences in 
physinne to the different levels of nitrogenous interchange possible in the , 
Lit of wheat eaters and the diet of rice eaters. It is clear from what these • 
authorities say that the more fruit the people eat, the gieatei is their 
capacity for work and enjoyment of health and happiness _ From my long 
experience in agriculture, I know what the peasant with his small ho ding 
dbeds. It is a money crop, so that he could pay all the money demands by 
growing fruit and other money crops and keep the cereals to himself. 



M. S. VERNAL & Co, 


AGENTS FOR 


Icemaking and B,efrigerati^ Machinery, Milkcooleri 
and Dairy Plant. ■ 


Diesel Engines and Agricultural Pumps. 


Small Bungalow Electric Lighting Plants, Suitable for 
Farmhouses, etc 


Small Pumping Plants for Farmhouses and Bungalows. 


Marine Motors of the detachable, portable type for use 
on rivers and lakes. 


Oilburner Refrigerators for use where electricity is 
not available. 


Milk Processing Plants, Milk Bottles and Accessories. 


Westoii Electrical Measuring Instrumonts, etc., etc. 


Telegrams;— POROUPINB, Calcutta. 


■PAKMEU 
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Op0c0000cc>cc0c0c:00:0c00c00000<3>00000 

BOAED OP ECONOMIC INQUIRY, PUNJAB § 

FARM ACCOUNTS IN THE PUNJAB 

, . Us. a. O 

1. Studies on the Cost of Production of Crops. (Pub. No. 33) . i R I'S 

2. Batai Oultivatiou in Lyallpur Diatrict. {I'tiB. No. 12) 

3. Systems of Farming in Canal Oolonies. (Pub. 

4. Farm Accounts, 1926-7 (Pub. No. 19) 

6. Farm Accounts, 1927-8 (Pub. No. 20) 

6. Farm Accounts, 1928-9 (Pub. No. 21) 

. 7. Farm Accounts, 1929-30 (Pub. No. 24) 

8. Farm Accounts, 1930-31 (Pub. No 26) 

9. Farm. Accounts 1931-32 (Pub. No. 32) 

10. Farm Accounts, 1932-33 (Pub. No. 35) 

11. Farm Accounts, 1933' 34 (Pub. No. 46) 

Prices are Net 10% Disconut on Complete Series 
These reports are Ibe results of independent and impartial reasearch conducted by 
tbe Board of Economic Inquiry, Punjab. From the 1928-29 issue a section has been 
added on well-irrigation, and from 1931-82 another on cost of Tube-well irrigation. 
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POCHA'S SIEDS 


PESTONJl POCHA & SONS, POONA. 
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GOOD NEWS 

PRICES REDUCED!! 

Manufacturing economies make possible substantial re- 
ductions in prices of Wab Wah Plougbs, so we are passing the 
savings on to our customers. 


Handle, brace and sweep 
Mould board bottom ... 
Seeding spout 

Total for set 

With vyooden beam ... 


Onn Prices. 
Us. a. p. 
.. 5 8 0 

.. 5 0 0 

1 12 0 

.. 12 4 0 

.. 13 4 0 


6 0 0 

4 12 0 

5 8 0 

6 12 0 
13 0 0 


We recommend that our customers buy the above set at 
Es, 10 or Es. 11. 


Cultivator attachment 
10" furrow maker 
12" furrow maker 
15" furrow maker 
20" furrow maker (adjustable) 

20" furrow maker, new design, not 
adjustable ... 

Shears, sweeps and other wearing parts are also 
for replacements. 

Eeliable agents wanted. For conditions, dealers’ 
counts, etc., write to ■ 

AORiGULTURAL EHGIREER, 

Allahabad Agricultural 
AUahabad. 


pieage jnention The Amahabad Fabmee 




. SOMETHING NEW! 

CDNSIDER THESE FIVE IMPORTANT FEATURES 

OF THE U. P. PLOUGH 

Ti? ECONOMY ■ ■ 

Outs pi'oduutioii costs 1)7 permittiug' tho plougluiify of hard 
c ry soils: with oxen instead of tractors. Malcos possible culti' 
vation ot inore land by better distribution of work throughout 
,, tho yciir. JJot weather ploughing is mude possible, saving first 
ram, ovgaiiio matter of crop refuse and early planting 'with 
resultant increased yield, 

2. ADAPTABILITY 

hard and drj, pid is the only entirely successful bullock 
p ough for making sugarcane furrows and ridges and for 
v;a.S;“of’'Lucm‘ionl Bnccossfully in a wide 

.3. durability 

It IS an all-steel plough with stool heara and hnn dies. Shears 
can bo sharpened by boating and liammering. It will give 
longdow cost service. ° xi, >viu give 

4 CHEAPNESS 

In oompapson with otlior ploughs of a similar smo but able 
i only to invert the soil, dlio U. P. plough is ohoap. With 

I inveHiug and hard ground bottoms it is priced at Rs 36 each, 

ihe furrow maker costs an additional Rs. 15. 

5. INTERCHANGEABILITY 

Loosen two bolts and the bottom is removed Ar,-cr 
be, opl.ee, 1 by .. 

A .plendid pleugl, H.e larger eultiv.tor growing e„g,„o.„e- 

For further pai'tlculavs write to !— 

AGRICULTURAL ENGINEER. 

Allahabad Agricultural lustitiite. 
Allahabad,. 

*************,******„**„,, ,,^ 

l-leaso lasuhon The Allahabad: Fabmer * 
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GOOD NKWS 

PRICES REDUCED!! 

Mamifacturing cooiomies make possible subslantiol re- 
dactions in prices of Wah Wab Ploughs, so we are passing tlic 
savings on to our customers. 

■Old Prices, Nuw Piuces 


Handle, trace and sweep 
Mould board bottom ... 
Seeding spout 

Total for set 

With wooden beam ... 


Es. 

a. p. 

Es. a. 

P* 

5 

8 0 

4 12 

0 

5 

0 0 

3 8 

0 

1 

12 0 

1 12 

0 

12 

4 0 

10 0 

0 

13 

4 0 

11 0 

0 

ners 

buy the 

above set 

at 

6 

0 0 

5 8 

0 

4 

12 0 

2 4 

0 

5 

8 0 

2 12 

0 

6 

12 0 

3 8 

0 

13 

0 0 

... 




6 0 

0 


Es. 10 or Ms. 11. 

Cultivator attachment 
10" furroAV maker 
12" furrow maker 
15" furrow maker 
20" furrow maker (adjustable) 

20" furrow maker, now design, not 
adjustable 

Shears, sweeps and other wearing parts are also available \ 
for replacements. i 

Eeliable agents wanted. For conditions, dealers’ dis- ^ 
counts^ etc., write to : — 

AGRICULTURAL EMeiMEEH, ^ 

AUahabad Agricultural Institute, ^ 
Allahabad. ^ 
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I , SOMETHING NEW! 

I OOKSSOER THESE FiVE IMPORTANT FEATURES 

1 . OF THE U. P. PLOUCH 

J 1., : ECONOMY 

■ Cats production ousts Ly permittino- tlie plouglung of hard 

^'ith oxen instead of tractors. Makes possible culti- 
^ vation ol more land by bettor distribution of work tliroughont 

5K ■ ycsur. llot woathor ploiigliing is innde possible, saving first 

rain, organic matter of crop refiisa and early planting "witli 
^ resultant inoreasod yield. 

^ 2. ADAPTABILITY 

2 It can be used to invert soil, to plniigb the ground when it is 

* bard and dry, and is tlio only entirely successful bullock 

* l-lougli for making sugarcane furrows and ridges and for 

I ‘“irtyii'ooSiou, ‘ i» " 'Via. 

m 

^ .3. DURABILITY 

^ It IS an all-steel plongb -with stool beam and handles. Shears 

555 can bo sliarpened by boating and liamniering. It will o-ive 

^ longdow cost service. ° >■ t,ivo 

J 4 s CHEAPNESS 

* In comparison with otlier ploughs of a similar si^io but able 
only to invert the soil, the U. P. plough is cheap. With 
inverting and bard ground bottoms.it is priced at lls. 35 eaoh 
The furrow maker costs an additional lls. 15. 

INTERCHANGEABILITY 

Loosen two bolts and the bottom ia remove.!. Any ef tlie three 
boHoms oa.i be replaced by nnskilled men tightening the 

A splendid plongb lor the largo, enltivator growing sngareano- 

For further particulars write to 

AGRICULTURAL ENGINEER, 

Allahabad Agricultural Institute. 
Allahabad. 

^ ^ ***«*:**»*** JK *** * 5,5 ^ 5,5 1 . « 5,5 . ^ , 

Please msution T«e 





A Pknlltnl SuMAyoi'p"’!* 

Running Water is obtained 
by usiig the 

KIRLOSKAR 

home system pcmp 

Complete mlh i B. H. P. Electric Motor 

For particulars please apply — ‘ I x J 

Kirloskar" Brothers, Ltd 

Kirloskarvadi (Satara). 

“Stern industries 

: 137, OAISNING STREET, CALCUTTA. 


mention 'E iib 1 -aumku 



“ The eaitli is the Lord’s, and tlio fulness thereof; the 
,orld and they that dwell therein.” 

Psalms 24: 1. 




HE umm PRESS IS AT YOUn SERVIQE EOi- 


LETTERPRESa PRINTING 


LITHOGRAPHIC PRINTING 


EMBOSSING. PIE-STAaiPIKO- 


COPPERPLATE PRINTING 


BOOKBINDING, Etc., Etc. 


AND SPECIALIZES IN 


VernaoulRiP Printing In tho following Languages 


HINDI AND SANSKRIT 


PERSIAN-PRDD AND ROMAN-URPU 


AJdresM 


THE MISSION PRESS 


ELV HOUSE 


21, Clive Road, ALLAHABAD 


Fleaai, mention Thb Am,aiiab4» Fabmbb 






Alfa-Lwal 


I EFFICIENT ECONOMICAL 

Thop.t.„t.cl AM'A.LA.Yilu P.Ibo Pump «r»^ 

u„ut,oU L pulButiou by mean, \ ° “ py 

of the xnilldug action is perfectly regulaiA The 

and its freciuency is nnohangeahle. ' , , 

I Tb» ALPA.LAYAL Masnetiu MUk» bus an e*Wy luw po™ 

^ consumption. A 4-unit plant and sepai a or oa requires very 

I You r* 


alpa-laval 

MAGNETIC MILK.ER 

Sole Agents in India; 

kevbnter, ltd. 


EDW. 

dairy farm F. o. 


ALLAHABAn EAKMER 
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IMPERIAL COUNCIL 

01 ? 

A&EICULTUEAL EESEAECH, INDIA 


Tho following three jouroals are issued under the authority of the 
Imperial Oouuoil of Agricultural Eesearch:— 

(1) Agriculture and Live Stock in India. 

A hi-monthly journal of Agriculture and Auimal Hu-shandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, IfEJl. 
Annual Subscription Rs. 6. 

(2) The Indian Journal of Agricultural Science. 

A bi-monthly scientific journal of Agriculttire and the Allied 
Sciences, mainly devoted to the publication of tho results of 
Original Eesearoh and Reid Experiments, Commencing from 
February, 1931. Annual Subscription Its, 15. 

(8) The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A soienti.fto quarterly, for the publication of soientifio matter 
relating to the Health, Nutrition, and Breeding of Live Stock, 
Commencing from March, 1931. Annual Subscription Its, 6. 


(AH oommuniodtions regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Box 2078, Calcutta.) 


Pleas© mention The Am,ahabad pAEMKa 





The Bore-hoIc Latrine 


THE LATRINE BORE) AND SEATS 


‘Ihe bore-hole latrine combines utility, find sanitation 
and protects the health. If properly made, dangerous flies do 
not go into it. There is no bad smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 


Please mention The Allahabad Farmer 
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A BI-MONTHLY JOURNAL OF AGRICULTURE 
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Subscription Rates. 

Annual subscription : India, Rs. 3; England, 4 shillings ; TJ.S.A. 
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Advertising Rates 



Rs. 

a. 

Cue full page of six numbers 

... 50 

0 

One single full page 

... 10 

0 

One half page of six numbers 

... 30 

0 

One single half page 

... 6 

0 

Page 2 or 3 of cover for six numbers 
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0 

Page 4 of cover for six numbers 
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Contributions 

The Allahabad Farmer is published in the first week of each 
alternate month commencing with the month of January. Contrib- 
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prior to the next prospective date of publication. 

Contributors will receive 15 reprints of the article published 
and additional copies at cost. 
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C6ilorlal 

From time to time throughout history someone has 

spoken out to remind men of how intimately their daily 

tasks are bound up with the Divine purpose. Sometimes 
It IS a lonely prophet crying out against the forgetfulness 
ot his people. Sometimes it is a scholar, recalling his 
fellows from their preoccupation with the details of every 
day. Occasionally it is a whole group of people. 

For two years now, there have been coming to the 
Allahabad Faemer the bulletins of a new group of persons 
m the United States of America known as the Christian 
Kural Fellowship. It is a group of persons, all of them 
interested in agriculture and in rural life and most of 
them technically trained in one or another branch of 
agricultural science, who feel that there are truths and 

values inherent in agriculture and in rural life of which 

we should be aware and which we should seek. As they 
themselves state their purpose, it is “to promote under- 
standing and appreciation of the religious and spiritual 
values^ which abide in the processes and relationships of 
agriculture and rural life ; to define their significance 
Xroad^” Christian enterprise at home and 
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We feel that certain of these bulletins are so valu- 
able and so much needed in our work of rural education 
in India that we are devoting this entire issue of the 
Allahabad Farmer to the reproduction of some of these 
bulletins. Credit for each of the articles is due to the 
Christian Kural Fellowship. 


Speech ly His Excellency the Viceroy in reply to ihe welcome address 
presented io him by the Searetary of the Finjrapole Society, New Delhi : — 
• * • As you are ■well aware the cow possesses no sacramental 
signifloanoe to persons of the faith to which I adhere. My interest 
in oattlo improvement springs from conviction that the working 
bullock and the cow form the foundation of Indian agriculture 
and, that if we are able to bring about an improvement in our 
cattle we shall have achieved that which will make a very sub- 
stantial contribution towards improving the economic position 
of the country and also towards bettering the the health to our 
people. Let me assure you, that I am quite confident that the 
thing is within our power, if we all work together with courage 
and determination The first purpose of my visit to-day is to 
present to this Finjrapole six cows and a female bufialo. The cows 
are from Calcutta, and the buffalo cow is from Bombay, in which 
city bufialo milk .supplies an important part of the public 
demand. Those seven animals have all been in urban dairies. 
Their period of lactation bad come to an end and if I or someone 
else had not bought them for return to the countryside and the 
pastures they would by this time have, been slaughtered I have 
taken this action because I am anxious to draw the attention 
of all persons in India to the excellent opportunities to obtain 
animals of good appearance and with good milk yields, afforded 
by these sales of dry cows in urban areas. My strong hope is 
that these cows and this buffalo will all have further calves and 
a good yield of milk. If any of these fail to have further calves 
that fact will be a strong presumptive evidence that they have 
been subjected to the grossly cruel and inhuman 'practice called 
phuka, which is designed to prolong the lactation period. That 
practice is a disgrace to all that is best in India and it must be 
stopped and rooted out. I hope that the local authorities and the 
public will support me in this determination and do their best 
by exercising effective restraint up3n, it necessary, by punishing 
those that practice to protect our cows from this horrible 
maltreatment. 


THE HOLY EARTH 

By Liberty Hyde Bailey 


So bountiful hath been the earth and so securely 
have we drawn from it our substance, that we have 
taken it all for granted as if it were only a gift, and with 
little care or conscious thought of the consequences of 
our use of it; nor have we very much considered the 
essential relation that we bear to it as living parts in the 
vast creation. 

It is good to think of ourselves — of this teeming, 
tense, and aspiring human race — as a helpful and contri- 
buting part in the plan of a cosmos, and as participators 
in some far-reaobing destiny. The idea of responsibility 
is much asserted of late, but we relate it mostly to the 
attitude of persons in the realm of conventional conduct, 
which we have come to regard as very exclusively the 
realm of morals; and we have established certain forma- 
lities that satisfy the conscience. But there is some 
deeper relation than all this, which we must recognize 
and the eons equenoes of which we must practice. There 
is a directer and more personal obligation than that 
which expends itself in loyalty to the manifold organiza,- 
tions and social requirements of tlie present day. There 
is a more fundamental co-operation in the scheme of 
things than that which deals with the proprieties or 
which centres about the selfishness too often expressed 
in the salvation of one's soul. 

We can be only onlookers on that part of the cosmos 
that we call the far heavens, but it is possible to co- 
operate in the processes on the surface of the sphere. 
This co-operation may be conscious and definite, and also 
useful to the earth; that is, it may be real. What means 
this contact with our natural situation, this relationship 
to the earth to which we are torn, and what signify this 
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new exploration and conquest of tlie planet and these 
accumulating prophecies of science? Does the mother- 
ship of the earth have any real meaning to us? 

All this does not imply a relation only with material 
and physical things, nor any efforts to substitute a 
nature religion. Our relation with the planet must be 
raised into the realm of spirit ; we cannot be fully useful 
otherwise. We must find a way to maintain the 
emotions in the abounding commercial civilization. 
There are two kinds of materials— those of the native 
earth and the idols of one’s hands. The latter are much 
in evidence in modern life, with the conquests of engi- 
neering, mechanics, architecture, and all the rest. We 
visualize them every wheriC and particularly in the great 
centres of population. The tendency is to be removed far- 
ther and farther from the everlasting backgrounds. Our 
religion is detached. 

We come out of the earth and we have a right to the 
use of the materials; and there is no danger of orass 
materialism if we recognize the original materials as 
divine and if we understand our proper relation to the 
creation, for then will gross selfishness in the use of 
them be removed. This will necessarily mean a better 
conception of property and of one’s obligation in the use 
of it. We shall conceive of the earth, which is the 
common habitation, as inviolable. One does not act 
rightly towards one’s fellows if one does not know how to 
act rightly toward the earth. 

Nor does this close regard for the mother earth imply 
any loss of mysticism or of exaltation— quite the contrary. 
Science but increases the mystery of the unknown and 
enlarges the boundaries of the spiritual vision. To feel 
that one is a useful and co-operating part in nature is to 
give one kinship, and to open the mind to the great 
resources and the high enthusiasms. Hero arise the 
fundamental common relations. Here arise also the great 
emotions and conceptions of sublimity and grandeur, of 
majesty and awe, the uplift of vast desires— when one 
contemplates the earth and the uRiverse and desiyes to 
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take them iato the soul and to express oaeself in their 
terms; and here also the responsible praotiees of life 
take root. 

So much are we now involved in problems of human 
groups, BO persistent are the portrayals of our social 
afflictions, and so well do we magnify our w’oes by in- 
sisting on them, so much in sheer weariness do we pro- 
vide antidotes to soothe our feelings and to cause us to 
forget by means of many empty diversions, that we may 
neglect to express ourselves in simple free personal joy 
and to separate the obligation of the individual from the 
irresponsibilities of the mass. 


In the Beginning 

It suits my purpose to quote the first sentence in 
the Hebrew Scripture : “ In the beginning God created the 
heaven and the earth.” 

This is a statement of tremendous reach, introducing 
the cosmos; for it sets forth in the fewest words the 
elemental fact that the formation of the created earth lies 
above and before man, and that therefore it is not man’s 
but God's. Man finds himself upon it, with many other 
creatures, all parts in some system which, since it is 
beyond man and superior to him, is divine. 

Yet the planet was not at once complete when life 
had appeared upon it. The whirling earth goes through 
many vicissitudes; the conditions on its fruitful surface 
are ever-changing; and the forms of life must meet the 
new conditions — so does the creation continue, and every 
day sees the genesis in process. All life contends, 
sometimes ferociously but more often bloodlessly and 
benignly, and the contention results in momentary 
equilibrium, one set of contestants balancing another; 
but every change in the outward conditions destroys the 
equation and a new status results. Of all the disturbing 
living factors, man is the greatest. Ee sets mighty 
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changes going, destroying forests, upturning the sleeping 
prairies, flooding the deserts, deflecting the courses of 
the rivers, building great cities. He operates consciously 
and increasingly with plan aforethought ; and therefore 
he carries heavy responsibility. 

This responsibility is recognized in the Hebrew 
Scripture, from which I have quoted; and I quote it again 
because I know of no other Scripture that states it so well, 
Man is given the image of the Creator, even when formed 
from the dust of the earth, so complete is his power and so 
real his dominion : And God blessed them, and God said 
unto them. Be fruitful, and multiply, and replenish the 
earth, and subdue it; and have dominion over the fish of 
the sea, and over the fowl of the air, and over every living 
thing that moveth upon the earth. 

One cannot receive all these privileges without bearing 
the obligation to react and to partake, to keep, to cherish 
and to co-operate. We have assumed that there is no 
obligation to an inanimate thing, as we consider the earth 
to he; hut man should respect the conditions in which he 
is placed; the earth yields the living creature; man is a 
living creature, science constantly narrows the gulf 
between the animate and the in-animate, between the 
organized and the unorganized; evolution derives the crea- 
tures from the earth; the creation is one creation. I must 
accept all or reject all. 


The Eahth is Good 

It is good to live. We talk of death and of lifeless* 
ness, hut we know only of life. Even our prophecies of 
death are prophecies of more life. We know no better 
world— whatever else there may be is of things hoped for, 
not of things seen. The objects are here, not bidden nor 
far to seek : And God saw everything that he had made, 
and, behold, it was very good. 
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These good things are the present things and the 
living things. The account is silent on the things that 
were not created, the chaos, the darkness, the abyss. Plato, 
in the “Eepublic,” reasoned that the works of the creator 
must be good because the creator is good. This good- 
ness is in the essence of things ; and we sadly need 
to make it a part in our philosophy of life. The earth is 
the scene of our life, and probably the very source of it. 
The heaven, so far as human beings know, is the source 
only of death ; in fact, we have peopled it with the dead. 
We have built our philosophy on the dead. 

We seem tohaive overlooked the goodness of the 
earth in the establishing of our affairs, and even in our 
philosophies. It is reserved as a theme for preachers and 
for poets. And yet, the goodness of the planet is the basic 
fact in our existence. 

I am not speaking of good in an abstract way, in the 
sense in which some of us suppose the creator to have ex- 
pressed himself as pleased or satisfied with his work. 
The earth is good in itself, and its products are good in 
themselves. The earth sustains all things. It satisfies. 
It matters not whether this satisfaction is the result of 
adaptation in the process of evolution ; the fact remains 
that the creation is good. 

To the common man the earth propounds no system 
of philosophy or of theology. The man makes his own 
personal contact, deals with the facts as they are or as 
he conceives them to be, and is not swept into any 
system. He has no right to assume a bad or evil earth, 
altbougb it is difficult to cast off the hindrance of cen- 
turies of teaching. When he is properly educated he 
will get a. new resource from his relationships. 

It may be difficult to demonstrate this goodness. In 
the nature of things we must assume it, although we 
know that we could not subsist on a sphere of the op- 
posite qualities. The important consideration is that we 
appreciate it, and this not in any sentimental and imper- 
sonal way. To every bird the air is good; and a man 
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knows it is good if he is worth being a man. To every 
fish the water is good. To every beast its food is good, 
and its time of sleep is good. The creatures esperienoe 
that life is good. Every man in his heart knows that 
there is goodness and wholeness in the rain, in the wind, 
the soil, the sea, the glory of sunrise, in the trees, and in 
the sustenance that we derive from the planet. When we 
grasp the significance of this situation, wo shall iorevor 
supplant the religion of fear with a religion of consent. 

We are so aooustomed to those essentials— to the 
rain, the wind, the soil, the sea, the sunrise, the trees, 
the sustenance— that we may not include them in the cate- 
gories of the good things and we endeavour to satisfy our- 
selves with many small and trivial and exotic gratilica- 
tions; and when these gratifications fail or pall, wo find 
ourselves helpless and. resouroeless. The joy of sound 
sleep, the relish of a suflSlcient meal of plain and whole- 
some food, the desire to do a good day’s work and the . 
recompense when at night we are tired from tho doing of 
it, the exhilaration of fresh air, the exercise of tho natur- 
al powers, the mastery of a situation or a problem — these 
and many others like them are fundamental satisfac- 
tions, beyond all pampering and all toys, and they are of 
the essence of goodness. I think we should touch all 
children how good are the common necessities, and how 
very good are the things that are made in the beginning. 

It is Kindly 

We hear much about man being at tho mercy of 
nature, and the literalist will contend that there can be 
no holy 'relation under such conditions. But so is man at 
the mercy of God, 

It is a blasphemous practice that speaks of the hosti- 
lity of the earth, as if the earth were full of menaces and 
cataclysms. The old fear of nature, that peopled the earth 
and sky with imps and demons, and that gave a future 
state to Satan, yet possesses the minds of men, only that 
we may have'ceased to personify and to demonize our 
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fears, although we still persistently contrast what we 
call the e-yil and the good. Still do we attempt to pro- 
pitiate and appease the adversaries. Still do we carry the 
ban of the early philosophy that assumed materials and 
“the flesh” to be evil, and tliat found a way of escape only 
in renunciation and asceticism. 

Nature cannot be antagonistic to man, seeing that 
man is a product of nature. . We should find vast joy in 
the fellowship, something like the joy of Pan. We should 
feel the relief when we no longer apologize for the creator 
because of the things that are made. 

It is true that there are devastations of flood and fire 
and frost, scourge of disease, and appalling convulsions of 
earthquake and eruption. But man prospers; and we 
know that the catastrophes are greatly fewer than the 
accepted bounties. We have no choice but to abide. No 
growth comes from hostility. It would undoubtedly bo 
a poor human race if all the pathway had been plain and 
easy. 

The contest with nature is wholesome, particularly 
when pursued in sympathy and for mastery. It is worthy . 
a being created in God’s image. The earth is perhaps a 
stern earth, but it is a kindly earth. 

Most of our difficulty with the earth lies in the effort 
to do what perhaps ought not to be done. Not even all 
the land is fit to be farmed. A good part of agriculture 
is to learn how to adapt one’s work to nature, to fit the 
crop-scheme to the climate and to the soil and the facili- 
ties. To live in right relation with his natural conditions 
is one of the first lessons that a wise farmer or any other 
W'ise man learns. We are at pains to stress the import- 
ance of conduct; very well, conduct toward the earth is 
an essential part of it. 

Nor need we be afraid of any fact that makes one- 
fact more or less in the sum of contacts between the earth 
and the earth-born children. All “higher criticism” adds 
to the faith rather than subtracts from it, and strengthens 
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tlie bond between. The eartb and its products arc very 
real. 

Our outlook bas been drawn very largely from 
the abstract. Kot being yet prepared to understand the 
conditions of nature, man considered the earth to be in- 
hospitable, and he looked to the supernatural for relief; 
and relief was heaven. Our pictures of heaven are of the 
02Dposites of daily experience, of release, of peace, of joy 
uninterrupted. The hunting-grounds are happy and the 
satisfaction has no end. The habit of thought has been 
set by this conception, and it colours our dealings with 
the human questions and to much extent it controls 
our practice. 

But we begin to understand that the best dealing 
with problems on earth is to found it on the facts of 
earth. This is the contribution of natural science, how- 
ever abstract, to human welfare. Heaven is to be a real 
consequence of life on earth; and we do not lessen the 
hope of heaven by increasing our affection for the earth, 
but rather do we strengthen it. Men now forget the old 
images of heaven, that they are mere sojourners and 
wanderers lingering for deliverance, pilgrims in a strange 
land. Waiting for this rescue, with posture and formula 
and phrase, we have overlooked the essential goodness 
and quickness of the earth and the immanence of God. 

This feeling that we are pilgrims in a vale of tears 
has been enhanced by the wide-spread belief in the 
sudden ending of the world, by collision or some other 
impending disaster, and in the common apprehension of 
doom; and lately by speculations as to the aridation and 
death of the planet, to which all of ns have given more 
or less credence. But most of these notions are now 
considered to he fantastic, and wo are increasingly con- 
fident that tbe earth is not growing old in a human 
sense, that its atmosphere and its water are held by tbe 
attraction of its mass, and that the sphere is at all events 
so permanent as to make little difference in our philo- 
sophy and no difference in our good behaviour. 



I am again impressed with the first record in Genesis 
in which some mighty prophet-poet began his aooonnt 
with the creation of the physical universe. 

So do we forget the old-time importance given to 
mere personal salvation, which was permission to live in 
heaven, and we think more of our present situation, 
which is the situation of obligation and of service; and 
he who loses his life shall save it., 

We begin to foresee the vast religion of a better 
social order. 


The Earth is Holy 

Verily, then, the earth is divine, because man did not 
make it. We are here, part in the creation. We cannot 
escape. We are under obligation to take part and to do 
our beat, living with each other and with all creatures. 
We may not know the full plan, but that does not alter 
the relation. When once we set ourselves to the pleasure 
of our dominion, reverently and hopefully, and assume all 
its responsibilities, we shall have new hold on life. 

We shall put our dominion into the realm of morals. 
It is now in the realm of trade. This will be very per- 
sonal morals, but it will also be national and racial morals, 
More iniquity follows the improper and greedy division 
of the resources and privileges of earth than any other 
form of sinfulness. 

If God created the earth, so is the earth hallowed ; 
and if it is hallowed, so must we deal with it devotedly 
and with care that we do not despoil it, and mindful of 
our relations to all beings that live on it. We are to 
consider it religiously i Put off thy shoes from off thy 
feet, for the place whereon thou standest is holy ground. 

The sacredness to us of the earth is intrinsic and 
inherent. It lies in our necessary relationship and in 
the duty imposed upon us to have dominion, and to exer- 
cise ourselves even against our own interests. We may 
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not waste that which is not ours. To live in sinoero 
relations with the company of created things and with 
conscious regai’d for the support of all men now and yet 
to come, must be of the essence of righteousness. 

This is a larger and more original relation tlian the 
modern attitude of appreciation and admiration of nature. 
In the day's of the patriarchs and prophets, nature and man 
shared in the condemnation and likewise in the redemption. 
The ground was cursed for Adam’s sin, Paul wrote that 
the whole creation groaneth and travaileth in pain, and 
that it waiteth for the rei?:ealing, Isaiah proclaimed the . 
redemption of the wilderness and the solitary place with 
the redemption of man, when they shall rejoice and 
blossom as the rose, and when the glowing sand shall 
become a pool and the thirsty ground springs of waters. 

The usual objects have their moral signiioanoe. An 
oak tree is to ns a moral object beoause it lives its life 
regularly and fulftls its destiny. In the wind and in the 
stars, in forest and by the shore, there is spiritual refresh- 
ment. And the spirit of God moved upon the face of the 
water. ^ 

■ I do not mean all this, for our modern world, in any 
vague or abstract way. If the earth is holy, then the 
things that grow out of the earth are also holy. They do 
not belong to man to do with them as he will. Dominion 
does not carry personal ownership. There are many 
generations of folk yet to come after ns, who will have 
equal right with us to the products of the globe. It would 
seem that a divine obligation rests on every soul. Are wo 
to make righteous use of the vast accumulation of know- 
ledge of the planet? If so, we must have a new formu- 
lation. The partition of the earth among the millions who 
live on it is necessarily a question of morals; and a society 
that is founded on an unmoral partition and use cannot 
itself be righteous and whole, 

T-'fhe Christian Rural Fellowship Bulletin No. 1. 



WHAT IS LAND? 

By O. S. Morgan 


The definition of land ia superficially simple. In 
plain words it is the solid as opposed to the fluid part of 
the earth’s surface. In the countryman’s thought it ia 
the basis for producing plants and animals, for producing 
food, fuel, clothes and shelter. In the city man’s thought 
land is the site and location basis of city enterprise. Land 
thus conceived is essentially area, length and breadth. 

When we dig into the farmer’s off-hand conception 
of land, the case is not so simple. Eventually he comes 
to fair agreement with the economist and the sociologist 
that land as ho uses it is essentially all nature; namely, 
three-dimensional. That is, in the words of Professor 
Yoder, “Land includes not only the surface of the earth, 
but also what is below and above the surface — soil 
ingredients, minerals, rainfall and temperature.”* This 
is merely a step from Ricardo’s definition of land as *‘the 
original and indestructible powers of the soil.” That is, 
land is a gift, besides being of fixed area. Henry George 
states: “The term land embraces. ..all natural materials, 
forces and opportunities. ..’’f As Blackstone put it: “Land 
hath also in its legal signification an indefinite extent 
upwards as well as down wards. Professors Carver and 
Lundquist state that “Land in its broadest possible sense 
might be defined “as the whole of nature, outside of man 
and the specific products of his own labour. ”§ In this 
broadest sense it is evident that our forebears of the Stone 
Age farmed the sea, chiefly, instead of the solid surface. 
Here land was essentially a hunting and fishing ground, 
with emphasis now on hunting, now on fishing — and no 
agriculture. 

»Yoder, F. B., lutroduction to Agric. Eobn., 1029, p. 86. 

tBook i, Oh. ii. 

JOomni. 1767, ii, 18. 

§Prinoiple8 of Ratal Sociology, 1927, p. 264, 
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Professor 0. L. Holmes states that '‘When a farmer 
huys or I’ents a piece of land, he not only secures the use 
of a certain area of space and the elements of fertility 
resident in the soil, but he likewise obtains use of a more 
or less favourable endowment of climate, slope and gener- 
al natural conditions.”* That is, “the term ‘land’ (in- 
cludes) allof the nature-contributed factors of production.”t 
In the 1931 Yearbook of the United States Department 
of Agriculture, Dr. C. F. Marbut reinforces this agri- 
cultural viewpoint of land in referring to laud as defined 

by “...three concepts. ..climate. ..relief... soil. ..”J. 

Land leads the quartette of the four factors consider- 
ed essential in modern production. Labour, capital and 
management follow. There is no way of deciding in 
advance whether or not land is the most important. Given 
a liungerstalked man with some skill in wringing food, 
clothing and shelter from land, the first requirement is 
arable soil, followed hard by capital and labour require- 
ments. As population crowds laud resoxiroes, the relative 
importance of the four factors changes depending upon 
economic, political and social standards. 

I agree with my vigorous colleague. Professor Tug- 
well, when he observes: “I think it fair to say that 
intelligent use of the land is the first criterion of any 
civilization.” This in my thought means primary em- 
phasis upon management. 

Our answer to “What is Land?” will depend in the 
final analysis upon the attitude we take individually and 
collectively towards what from one angle is one factor, 
namely, capital. This capital is nature plus all that man’s 
accumulated wisdom has supplied. That is, it includes 
the other three — land, labour and capital goods. One type 
of management of land means dimdging, sweating, slaving, 
fatalistic subsistence; whereas under parallel conditions 
with capital and management factors transformed by 
modern techniques land. means a high level of living with 
the farmer’s wagon hitched naturally to the stars. 

*l£conomic8 of Farm Organization and Management, 1927, pp, 132-133. 

jilMd. |1934 Yearboojf, U, S. D. A , p. 329. 



^VHAT IS lAHD ? 


197 


Man with, twentieth century techniques, according 
to the Forty- Second Annual Eeport of the Illinois Agri- 
cultural Experiment Station, doubles the yield of contin- 
uous cropping with corn by using a simple crop rotation 
scheme, and trebles the continuous corn yields by rotation 
backed with intelligent use of fertilizers and lime. “Thus, 
with poor cropping, nature is a more important factor 
(567o) than man. ..Where a good three-year rotation in- 
cluding clover was used, nature was responsible for about 
one-tbird of the harvest and man for about (64%) of it.” 
It may be well to temper the pride of man somevvhat by 
quoting Dean Eugene Davenport on tins “man and nature” 
test. He state’s that “The farmer says, ‘I raised this field 
of corn and one team did all the work.’ But while they 
laboured and while they slept there were at work, for every 
acre, around .60 invisible and silent horses (sun’s energy) 
which never ate or slept , but laboured contiuously and 
without drivers.” 

Land as soil is commonly looked upon as the chief 
production agent in farming. But man is chief for he is 
at the controls. It is man who gqidea forces to produce 
the throe or four utilities of form, time, place and posses- 
sion. Sumner and Keller penetratingly observe, “The 
ultimate elements offered for a seientifle study of the 
evolution of human society aim Man and Land”. ..Shall •wo 
have the “vegetable civilization” with population-orowd- 
ing land as in Egypt, India, Java, China, and Japan? Or, 
shall we have the machine and the chemical civilization 
of America and northwestern Europe with land eliminated 
as a fixed man-land ratio? If the techniques in machinery 
and in chemistry have for the time being set the fear of 
national land shortage beyond the bounds of social and 
political concern, the happy condition has transferred 
stupendous problems from land questions to geniuses of 
mechanization and chemical formulation. 

As land is meaningless without man, man is undone 
without land. Land ties in with the entire fabric of man’s 
welfare, begin as you will with Adam or the Neandertha- 
ler. But land as property came, says Professor Gras,“... 
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SO far as evidence is available, in the settled village.” 
Good land may have come first as property of the family, 
while pasture and woodland of the village. But land was 
not at first owned by the individual as were jewels, 
weapons, and clothes. In this early village and family 
ownership of land lies the urge of reforms to return to 
common ownership of it in the hope, it might seem, that 
the future Golden Age lies in excavating the sand-.sunk 
Garden of Eden. Land as property progressed through 
several stages of ownership before it became free, individ- 
ual ownership, subject to seizure only by the State. 

Land as man’s property is subject to the same eco- 
nomic, political, and social distortions as other owned 
utilities. Since land has become property, it has been 
taxed. Though I cannot agree with Dr. William J. Hale 
that “Land by itself has little value,” X do agree that 
from an economic standpoint, “The accursed real estate 
taxes are primarily responsible for the distressed state of 
mankind to-day.” By manipulation of price land values 
have been affected. By the. control of polities the social 
welfare of landowners and operators has been complioated. 
Laud tenure is a vital problem to the welfare of State, 
whether we consider this item historically or currently, 
whether in the IJ. S. S. B., in Italy, in Germany, in India 
araongtheTamilSjOr in Kwangsi, China’s “model province.” 
Land tenancy is good or bad as determined by objectives 
and methods of government and translated by local 
powers and institutions. 

Land is a teacher. Job had come to grips with facts 
when he concluded, “ . . . speak to the earth and it shall 
teach thee.” We cannot make any sort of attempt to 
control land hut “ the still, small voice ” makes its 
impression upon us. The impress is direct as can be. It 
is perfect if often as unintelligible as was the writing on 
the wall to Belshazzar, It is patient as a father but as 
stern as a judge. When the pupil learns the calculus 
formula of land, he finds that land speaks as supreme law. 
Having learned this much, law appears now as love. Dis- 
covering the law of land sets the pattern for discovering 
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the Law of God. But I hasten to add that the unvarying 
law of land refers to nature, not man-made elaborations 
and institutions. Therefore the teaching dynamic of 
land (nature) lies, as I grasp it, in its fixity and 
infinite variety. The active mind in the environment 
of land, using its free as well as its economic, its 
direct as well as its indirect goods, can use to the 
full all the social, aesthetic, religious acquisitions of 
complex modern society. As our great modern natural- 
ist and teacher, 1-. H. Bailey, states it: “ It is one of the 
marks of the evolution of the race that we are coining 
more and more into sympathy with the objects of the 
external world. These things are a part of our lives.” 

Land as a cure for the present economic and social 
disturbance is impossible. If man’s attitude, sense of 
responsibility, to land can be improved, that makes for 
healing “ the hurt of the daughter of my people,” not 
slightly but greatly. But that land, contact with land, 
private ownership of land, opei’ation of land with predatory 
motive dominant can regenerate a nation, this to my way 
of thinking is impossible. Substitute the service motive 
and thereupon land use is healing. : 

— The Christian Rural Felloioship Bulletin No. 

Address hy Mr. F, L. Brayne, Commissioner, .Rural 
Reconstruction, Punjab, at a gathering of zamindars of 
Rawalpindi Division during the prize distribution oere- 
many of the Farmers' Weeh:—li yon want to solve the 
question of unemployment, if yon are anxious to see 
your homes transformed into paradise on earth, if you 
desire to lead a prosperous life, if you wish to see the 
zamindars free from all financial worries and if you want 
to get out of the clutches of money-lenders, then make 
a determined effort to educate your women. 



FOR THE LAND’S SAKE 


Br C. P. CLAyxoN 


Once upon a time, long, long ago, there lived a man- 
leader, statesman, prophet — 'Who throughout his life had 
laboured for the achievement of a great ideal. Now, at 
the point where the promise of fulfilment of these efforts 
of a lifetime was at hand, there came, to him a voice 
which said that the end of his days must come without 
the realization of his dreams. But this man was given 
the privilege of seeing the tangible evidence of the ideal 
which he had pursued. From the top of a mountain, 
which was to be the place of his death, he was permitted 
to see far off the promised land which had been the goal 
of his efforts on behalf of his people throughout the years 
of a long and useful life. 

The man who by his vision and labours sought to lead 
the people of his day into a land of promise, a land glow- 
ingly described as one ‘‘flowing with milk and honey,” 
was Moses, and the voice that spoke to him was the 
voice of God. 

It is a strange and yet understandable testimony of 
history that the great dreamers and mystics who have 
given to the world some of its noblest ideals have lived 
on the fringes of desert spaces. Much of the history of 
mankind and much of the wreckage of civilization which 
history presents to our view may be attributed to that 
apparent incapacity of man to associate the idealism that 
appears to flourish in an environment characterized by 
meagerness of resources with the habits of mind and 
activities which dominate the life of peoples whose 
natural environment is rich in resources of climate, soil 
and minerals. 

We can find in the history of our owu country the 
same struggle to associate the idealism of our poets, 
leaders and statesmen with the practical conduct of our 
affairs as a people and a nation. America has often been 
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called “the promised land.” We have, however, failed to 
realize that if America is to be preserved as “the pro- 
mised land,” we must project our social and economic 
philosophy beyond the thought that the goal has been 
achieved when the land has been possessed. This people, 
like that ancient people led by Moses, must face the 
issue as to what is to be done with the land in order that 
its beauties may be preserved, its richness enhanced, and 
its opportunities multiplied. The alternative which we 
must face is the same as that presented to the ancient 
civilizations which have preceded us. Whether it is the 
civilization of Palestine, of Greece, or of Rome, under- 
lying all the superficial facts of their rise and decline is 
the use which they made of the land resources upon 
which these and all civilizations must ultimately rest. 
The record of man’s use of land throughout history is a 
record of abuse, and the teaching of history is that a 
people which ruins its underlying natural resources 
writes its own death sentence. 

In facing the facts of our own history, we are not, 
therefore, dealing with an academic or theoretical issue 
when we recognize that the vast resources in lands, 
timber, and minerals, with which we were originally 
endowed, are the basic heritage of this people as a nation, 
and that provision for the conservation of those resources 
through economical utilization of them is a sacred duty, 
and responsibility of government. 

Misuse of land, at the same time that it undermines 
or destroys the stamina and virility of the people living 
upon the land, destroys their basic resource in the land 
itself. Attempts to cultivate steep hillsides result in 
rapid erosion, quickly unfitting the land for any use 
whatever. Tons of soil, a priceless heritage requiring 
untold ages to accumulate, are annually washed from 
the hillsides and slopes of farms, “A careful estimate,” 
says the National Resources Board in its recent 
report (page 15), “indicates that on our crop and pasture 
land there is an average annual loss of 322,000,000 tons 
of organic matter, and a net loss of 222,000,000 tons. 
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Over half of this is . due to leaching or erosion. It is 
estimated that usefulness for farming of 35, 00,00 acres 
has been completely destroyed, that the top soil has been 
nearly or quite removed from an additional 126,000,000 
acres, and that another 100,000,000 acres are starting in 
that direotion.” 

Breaking of the original sod has exposed millions of 
acres of our western grasslands, originally a productive 
asset, to the agencies of destruction. The protection 
afforded by tho grass cover having been removed, the 
winds now sweeping across these vast plains annually 
carry off millions of tons of the top soil of these areas, 
thus rapidly reducing these vast grazing resources to the 
sterility of a desert. Attempts to use the laud for tho pro- 
duction of cultivated crops have failed and are doomed to 
fail. 

This is serious enough in its effects on the lives of 
the people involved, but more serious still is the rapid 
destruction of the ha, sic productive capacity of the land, 
resulting from its misuse. Perhaps the bitterness of 
economic defeat confronting the fainiles involved may be 
repaired, but the tragedy of destruction, if it long conti- 
nues, will reduce these lands to a state of steiulity which 
will require generations to repair. 

In, May 1934 Washington and other eastern cities 
were blanketed by a dust storm which spread over half 
of the United States, This storm brought to us visible 
evidence of the destructive effects of wind erosion on vast 
areas of our unprotected soils. It is estimated that 
within that portion of the United States lying west of the 
Mississippi, storm winds annually transport 860,000, (>00 
tons of soil a distance of 1,440 miles. In the same portion 
of the United States, according to the same estimate, tho 
winds carry solid material ranging in amount from 126,000 
to 160,000 tons per cubic mile of air. The density of 
such storms is illustrated by the facetious story that in 
the state of Kansas during one of these dust storms, 

■ prairie dogs were observed to be digging holes sixty feet 
ahpve the ground, 
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We see, therefore, that adjustments in the use of 
land are vital to the protection of the land itselt and ot 
the people occupying the land. It is important, however, 
to recogize that the benefits of such adjustments accrue 
not only to the people occupying the poor land but also 
to the communities occupying the better lands adjacent 
to these poor areas. Within these poor areas a large 
proportion of the land is typically delinquent for taxes. 
At the same time, roads, schools, and other public facili- 
ties and services supported by the general eomrauuity 
must be maintained for the benefit of the isolated families 
and groups occupying these poor lands. With extensive 
tax-delinquency applying to the poor areas, a pyramiding 
of taxes upon the better lands is inevitable, ihis pyra- 
miding of taxes tends, of course, to cause the better 
lands to become tax-delinquent, thus spreading to the 
entire community the infection originating in the misuse 
of the laud. 


Many communities in the United States are disabus- 
ing themselves of the idea that the best method of main- 
taining a permanent source of the public revenue is to 
keep lands in private ownership and on the tax rol , 
regardless of the use to which these lands are devoted. 
They have found that such a policy ultimately results in 
the creation of situations such as we have (kscrihed. 
Far from establishing a source of permanent public reve- 
nue, such policies have had the effect of undermining the 
very foundations upon which the support of public 
institutions and agencies must rest. It is sometimes 
argued that to remove these misused lands from tae 
tax roll by converting them, for example, from private 
to public ownership would have the effect of undermining 
the source of local governmental revenue. It must be 
obvious to all, however, that if shifts in the ownership 
and use of such lands are accompanied by adequate provi- 
sions for the establishment of the families involved in 

better locations, the effect would be not only to improve 
economic opportunities of these families, thus creating 
a capacity for the payment of taxes where none eifisted 
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"before, but also to reduce the per capita coats of support- 
ing schools, maintaining roads, affording fire protection, 
and similar services which every governmental agency 
must provide for its citizens, however remote their homes 
may be. Misuse of land is commonly associated with 
isolation of families and population groups, and in these 
sitimtiona the per capita costs of maintaining public 
services are always high, although the services which the 
community ordinarily is able to provide for such groups 
usually fail far short of those that are available to the less 
isolated portions of the population. 

In the face of this situation, briefly and inadequately 
described, can there remain any doubt as to our need for a 
programme of land-use udju.stmeut, sound in its objectives, 
national in its scope, peimauent in its administration, 
localin its application? Baring the past thirty years 
much has been wri’ten and spoken in this country on the 
subject of conservation and mucb of real accomplishment 
lias resulted from these discussions. But our programmes 
have been fragmentary and incomplete, our policies 
nncorrelatod and inadequate. 

Among the major achievements of the New Deal, in 
my oihniou, is the foundation which has been laid for a 
permanent land utilization policy and land-use adjust- 
ment programme. The foundations of such a policy have 
been established through a comprehensive survey of our 
laud resources and land-use adjustment problems made 
under the direction of the National Resources Board. 
Supplementing the work of the National Resources Board, 
a programme of land-use adjustment has been initiated. 
This programme, national in scope, has been properly 
launched on a purely experimental and demonstration 
basis, in order that progress might be measured, results 
tested, and adjustments in methods and objectives made 
in the light of praolical experience. 

Under this programme, the Government is in process 
of acquiring poor land now predominantly in agricultural 
irse, with a view to converting that land to the use or 
uses for which it is better adapted. The programme giyes 
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practical recognition to the fact that our original physical 
resources have seriously deteriorated under a aysteni 
ivhich permits abuse of the laud and impoverishment ot 
families and communities. 

The major objectives of the programme include: (1) 

Conversion of farm land to other uses with the primary 
objective of eliminating or reducing agricultural produc- 
tion on poor land at a minimum cost; (2) protection and 
utilization of lands to retard or prevent erosion and to 
restore the physical productivity of the soil; (3] improve- 
ment of the economic and social conditions ot 
families now occupying the lands acquired; (4) improve- 
ment of the economic and social condition of “industri- 
ally-stranded population groups” occupying essentially 
rural areas, including readjustment and rehabilitation of 
Indian population by the acquisition of _ lands to enable 
them to make appropriate and constructively plahned use 
of combined land areas in units suited to their needs; 
(5) reduction of the costs of local governments and ot 
local public institutions and services, while at the same 
time establishing a more permanent basis of public 
revenues for local governments by improving the econo- 
mic situations of families occupying land subject to the 
local jurisdiction; (6) encouragement of the planned use 
of rural lauds by setting up experimental projects to 
serve as repeatable demonstrations of types of adjust- 
ments applicable to various regions in the United States. 

We must recognize, I think, that these immediate 
and special objectives of the Government’s land-aoquis- 
tion programme are of little import to the future of Ameri- 
can life unless the broader implications of the programme 
are clearly recognized. 

In the field of land-use planning, the programme of the 
Federal Government for the purchase and use of suhmar- 
ginal laud provides only a preliminary and experimental 
approach to the solution of a special phase of the general 
problem of land conservation and use. Specifically, the 
present programme applies to those adjustments which 
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may be effected or facilitated through Federal acquisition 
of land. lu addressing ourselves to the solution of these 
problems, we should, I think, have courage to accept the 
risks of experimentation which are involved. No pro- 
gramme sufficiently comprehensive and potentially compe- 
tent to meet the problems involved can fait to have its 
hazards, but the hazards .of the programme mmst be faced, 
unless we are willing to accept the consequences of con- 
tinued neglect of our land problems. These consequences 
are no longer of a type requiring exercise of tho imagina- 
tion to visualize, lii physical terms, they arc presented 
to us by the spectacles of denuded hillsides, eroded and 
barren fields, and a wilderness of stumps on lands onoo 
covered by the magnificent vistas of our great forests, 
In economic and social terms, we see these consequences 
manifested in impoverished families, decadent ^ com- 
munities, a mounting burden of public relief, leading in 
some oases to a breakdown of the entire institutional 
basis of community life. 

To mend this broken fabric of our economic and social 
life and to regenerate the underlying resources upon 
which that life depends is a complex and difficiilt task, 
but the urgencies of the situation demand that it he 
undertaken. To embark on such a programme requires, 
however, that we throw into the discard our notion that 
these conditions will right themselves if only left alone. 
We minst believe, also, that assistance can be given to the 
families involved which will provide them with improved 
opportunities, give to their children a brighter future, 
transform the lives of these men, women and children 
from a social and economic liability into an asset to their 
oomraunity, their state, and their nation. 

We may feel inspired to risk the experimentation 
implicit in this task and to challenge tho hazards of 
these new frontiers in the assurance that by so doing we 
are following in the path of the pioneers who effected the 
physical conquest of the country and made of us a nation. 
That path is no longer fraught with tho privations and 
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hai'dsliips wliicTi were the lot of the old pioneer. The 
obstacles to be encountered by the new pioneer are 
spiritual rather than physical. The new pioneer must 
bring to his task the high courage which _ has made of the 
frontier man and woman figures of heroism in the sagas 
of the old frontier. The beauties of that land which they 
settled and welded into a nation are celebrated in song 
and story. Those early settlers of T5Tew England could, 
indeed, say : “ We love thy rocks and rills, thy woods 

and templed hills.” And those pioneers who left the 
eastern seaboard to populate the vast reaches of prairie 
and plain to the west built their homes in a land more 
beautiful than that which Moses, looking down from Nobo, 
beheld in ages gone. 

“0 beautiful for spacious skies, 

“Eor amber waves of grain-- 
‘'For purple mountain majesties, 

“Above the fruited plain.” 

Let it be our task to repair the damage to our lands, 
our forests, and our streams, to improve and conserve these 
as a heritage for our children and our children’s children. 
Looking upon the majedty of this vast resource, may 
they still find in it the primary foundation of human 
happiness, peace, and contentment which a fertile land 
provides. May they find that our labours for the land’s 
sake have preserved for them “America, The Beautiful.” 

The Christian Rural Fellowship Bulletin No. 3. 


“The African has a definitely spiritual attitude to- 
ward land. It is the gift of the supreme spirit, the mother 
of the race, the supplier of all temporal needs, a punisher 
of evil and the abiding place of the departed. It is the 
intimate link between all generations gone before and 
the oue now living.” 


Em ory Ross 


COMMON THINGS 


He talked of very common things, 

Those days in Galilee; 

Tlie things that folks knew all about, 

No puzzling mystery. 

To men He spoke of vines and corn, 

Of seedtime, harvest, too : 

Of catching fish and tending sheep : 

The work they had to do. 

He talked to women of their lamps ; 

Of salt and meal and oil, 

Of yeast and bread and patching clothes ; 
He sanctified their toil. 

And now in kitchen or in field 
Or in the market place, 

We have no echo of His voice. 

No glimpses of His face. 

0 Master, come again to ua 
In that old simj)le way ! 

Touch with Thy grace the commonplace 
As in that far-off day ! 


Floy Lawrenco Emhoff 


CONSERVING THE SPIRITUAL QUALITIES 
OF RURAL LIFE 

Bt J. L. Goheen 


In these days when the efforts at rural reconstruc- 
tion are so much to the fore, and when the general thought 
is that life in the villages needs so much to ho made over 
and reorganized, it is well to stop and consider just how 
completely this reconstruction needs to he carried orrt. 
In all of this uplift work and the improvements pertaining 
thereto, are there not some factors or features of village 
life that ought to be conserved ? Is everything that has 
come down to us from the past to he overthrown? Is 
there nothing to he saved and utilized out of the heritage 
of centuries of hard-won life ? Is it all revolution or is 
thore not much of evolution in tliis new empliasis on rural 
life ? It is the purpose of this article to deal very briefly 
with certain highly desirable, features of village^ life that 
ought not only to he conserved, but also to he utilized aud 
developed to their fullest extent. 

First of all there is The SimpUeity of Life, in the 
Village. There is very little, if anything, that is artifi- 
cial or non-indigenous in that life. The standard of living 
needs to be improved but that can he done without injury 
to or without removing this wholesome simplicity. The 
insistence upon cleanliness, upon better housing aud 
general living conditions, a proper diet, and more atten- 
tion to spare-time industries and activities, need not, with 
care, in any way detract from, but on the other hand en- 
hance and add charm and richness to the simplicity of the 
village life. In true and wholesome simplicity there can 
be solid joy and satisfaction. Why thou, should not such 
simplicity be conserved and developed? 

Next, there is The Love of the Soil. This love of 
mother earth is found in every country but nowhere more 
strikingly than in India, Perhaps the chief reasons for 
ij; majy be social and economic, for the possession of lancf 
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gives one a position in the community, and a sense of 
security. But there is, in addition, a deep-seated attach- 
ment for the soil, that which has been handed down from 
one’s fathers and which represents the family’s proudest 
possession and tradition. Whatever the cause, it is a 
most desirable feature of village life. If only its conserva- 
tion will mean a deeper care of this valuable possession, 
and thus help to create the desire to make the best pos- 
sible use of it, then it certainty will be worth keeping. _ 

Again, there is The Spirit of Independence, and this, 
too, is a most worthy oharacteristio of rural life. When 
one is thrown on one’s own resources to meet the needs 
of life, “necessity becomes mother of invention,” and one’s 
God-given wits and also physical strength are brought 
into action. With the present machine-age upon us there 
may be less cause for this independent spirit , and the 
village may become less self-contained than it formerly 
was. Still there will bo many a challenge to the brain 
and brawn to meet certain peculiar village needs and con- 
ditions, By all means let us conserve and in every way 
encourage this spirit of independence, and manly self- 
dependence. How much it can and does add to self- 
respect I 

The Spirit of Industry needs to be conserved and 
more truly fostered in every village. One hears that the 
cultivator has from five to six months of idle time on bis 
hands, and consequently laziness and lack of ambition are 
too much in evidence these days. That may to a certain 
extent be so, but the true cultivator, who realizes that he 
has a constant battle to wage against soil erosion, and 
against the loss of soil fertility, is not the one to be found 
idle during those five or six slack months of the year. 
Ho, indeed, he is the one who is out making bounds and is 
employing methods to regain, conserve and improve his 
soil. His ploughing takes place on time, and he is also 
careful of his cattle, implements, buildings and property 
in general, and you will find him to the front in commu- 
nity improvements.- He is the baok-bone of the village, 
and his example should ^ be used as a stimulant and 


GONSmyiNG THE SPIEITUAL 


211 


inspiration to others. Sucli a spirit of healthy, happy, 
full-time industry needs to be nurtured and found more 
prominent in every village. 

Another most important feature of village iite ttiat 
should by all means be conserved, and in every way en- 
couraged is : The Spirit of Cooperation. And by that 
term, cooperation, every form of cooperation, organized, 
and unorganized, is included. Both have existed in one 
form or another from time immemorial. The importance 
of conserving and developing cooperation of every s^t ’8 
so urgent that it cannot he too highly stressed. With- 
out this spirit of mutual helpfulness there IS very little 
that can be accomplished in the way of rural reconstruc- 
tion. With cooperation growing, budding, blossoming 
bearing its life-giving fruit in a village, miracles can be 

wrought and the whole life and atmosphere of the place 
changed. Cooperation is the key that will unlock the 
future prosperity and happiness of the village. It must 
be employed more and more. 

finally, there is the villager’s close Dependence on 
. Nature and Nature's God. When the countryside is 
blessed with ample raiu and sunshine, smiling crops greet 
one on all sides and life is very happy. At such times 
the villager readily admits that God has been generous 
and has sent His blessings in abundance. In times ot 
drought and famine there is a crying-out to God tor ram 
and perhaps even superstitions efforts to appease and win 
favour are resorted to. So perforce, the villager must live 
close to God. If only his doing so would be more m the 
nature of holy communion and of humble worship, as an 
expression of loving obedience to God’s will and gratitude 
for mercies received, then there would doubtless come. _ to 
the heart of the villager a sense of ppace and of my that 
can enrich life as nothing else can. After all God i.s the 
giver of life, and of every good and perfect g^Vf what 
a debt of gratitude each individual owes to Him . ihe 
villager needs to have this feeling of dependence and holy 

communion deepened and enlarged % w 

crowning act in the realization of the Abundant Lite that 
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is his right and his privilege. Does not reconstructed 
rural India look forward to such life ? Why not have it ? 

The ills and ailments of village life are legion. 
But there are these splendid qualities of Simplicity of Life, 
Love of the Soil, Spirit of Independence, Spirit of In- 
dustry, Cooperative Spirit, and the Need of, or Dependence 
on, God that should be retained and cultivated. The first 
four are perhaps more individualistic, the fifth has to do 
with one’s iieighbour-love for one’s fellow man, and the 
sixth indicates one’s relationship to God-love for the Creator 
and Preserver. But all are most essential to the full and 
rounded development of wholesome and abundant village 
life. They can easily be preserved and developed in all 
our efforts at rural reconstruction. In fact, all these 
qualities are so essential that without their growth and 
fruitage, rural life will be very barren. Conserving and 
utlizing them will doubtless introduce the Kingdom of 
God to Eeconstructed Kural India, 

~^From News and Views on Rural Reconstruction, Sangli, 


“ The greatest enemy to the sustained continuance of 
our American standards of civilization is not an invasion 
by an armed foe against which we spend vast sums in 
preparedness, but soil erosion. This enemy is entrenched 
within our borders. It must be conquered quickly, or 
else we will condemn succeeding generations to tlie low 
economic standards and poverty that have befallen older 
nations through wastage of soils by destructive agri- 
cultural methods.” 


}V. G, Lo^dermill^, 


THE BIBLE AND AGRICULTURE 


]3y Sam HmensBOTTOM 
Allahahad Agricultural Institute 


As a farmer iu India I have come to regard the Bible 
us a new book, larger and better, especially the Old 
Testament. Cattle raising, sheep and goat herding and 
agriculture in modern India are in general very much the 
same as they were iu the time of Abraham and Joseph 
and Moses and Isaiah and of our Lord Himself. I have 
gained a deeper respect for the Old Testament as I have 
studied it here in the Orient. I regard the book of 
Genesis, especially the first two chapters, as one of the 
most up-to-date and important documents the human race 
possesses. We have the marvellous account of the crea- 
tion which describes in non-teohnical language the mighty 
work of God. Being only a farmer and not a theologian 
I have spent little time in considering who wrote these 
books of the Old Testament or when they were written. 
I thank God that they are written, and that, for the good 
of the human race, they have revealed in such clearness 
the unfolding and enlarging purposes of God, who hath 
in these days spoken unto us by His Son. 

ifan’s Primacy in Nature . — In the first two chapters 
of Genesis is stated a principle upon which a continuing, 
progressive human society may endure. The first com- 
mand (Gen. I. 28) recorded from Almighty God toman 
says; ‘Be fruitful, and multiply, and replenish the earth, 
and subdue it; and have dominion over the fish of' the sea, 
and over the fowl of the air, and over every living thing 
that moveth upon the earth.’ The second part of this 
marvelous command tells man to ‘subdue the earth.’ 
Before man can do this, he must first subdue and discip- 
line himself, only then can he apprehend this marvelous 
world, which God called ‘Good’ when He created it. 
As man obeys this command, he finds that out of its 
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treasuries of iBleld and forest and mine and quarry and air 
and lake and river and sea, ke can get every material 
thing in abmidance that is . necessary for liis physical 
■well-being. 

Again this command says: ‘Man shall have dominion 
over the fish of the sea, the fowl of the air and every 
living thing that moveth upon the earth.’ For practically 
all my working life (over thirty years) I have heon face to 
face with a civilization, a I’oligion and a philosophy which 
denies this statement of Genesis. The Hindu pilgrims 
on the long, weary, dangerous marches to the source of 
the Gauges, and to the other shrines, far back in the 
snows of the Himalayas, where food is very difficult to get 
and very expensive, worship the sacred fish. All along 
the -way in the beautiful hill streams and rivei’wS, well- 
stocked with fish, one can see the pilgrims feeding the 
sacred fish and bowing down to them, yet often in groat 
physical hunger themselves. 

TJie Concept of the Family , — The last part of the 
second chapter of Genesis (2:24) says ; ‘For this cause 
shall a man leave his father and his mother and cleave to 
his wife, and they shall he one flesh.’ All thoughtful 
people the world over realize that the homo is the basic 
institution in any civilization. As the home is, so will 
the civilization be. JDifferent civilizations have tried 
different ways of estahlisbing the home. Some have tried 
to build the home with polygamy and concubinage, a 
double standard, one for the man, another for the woman, 
hut degrading to woman, and therefore in the last analy- 
sis, degrading and harmful to man. Other civilizations 
have developed what is known as the joint family system, 
where the daughters are given in marriage, ami go out 
from their father’s house but all the sons marry and 
bring their brides into their father’s house. The mother 
of the sons rules within the home. Very frequently the 
daughters-in-law have an unhappy time. The snioido 
rate of wives in the joint family system is about as high, 
as in any society anywhere. 
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Agrarian Leaders and Proi)1iets.—l would point out 
that almost all the great characters itt the Old Testament 
tpere intimately relatt^d to the soil. Abraham and Lot 
had their flocks and herds. Jacob and Moses knew what 
it was to be out under the stars watching herds and 
flocks of cattle, camels, sheep and goats. David, before 
he became king, fot the protection of his flock, had fought 
and killed wild beasts. The most beautiful Psalin m 
that whole wonderful collection, describes the relation- 
ship of the shepherd to the sheep, drawn directly out of 
the life the ps'alihist lived. This figure of the shepherd 
is used by our Lord Himself. One of the most beautiful 
teachings of our Lord is that He is the Good SKepberdr 
Hot only were the prophets familiar with animal husband- 
By, they were also familisr with the growing of grain. 
They ploughed their fields, they kept orchards and vine- 
yards. They knew what to do to make the soil produce. 
They knew the uses of cultivation and manures. Ihey 
knew the value of irrigation water. The striking figure 
of the 'water of life’ is taken directly from water poured 
oh dry soil, bringing it to life and productivity. 

Is there in any modern literature such a concise, 
complete and true statement of the causes of depression 
as Haggai gives: ‘Ye have sown much and bring in little; 
te eat, hut ye have hot enough; ye drink, but ye are not 
fllTed with drink; yo clothe you, but there is none warm; 
and he that earneth wages to put it into a bag with holes. 

Sound Economic Planning .- — It may not be out of 
place in these days of depression with the consequent 
train of suflering, poverty, and loss, to remind ourselves 
that the Old Testament clearly teaches that godliness is 
profitable for all things. Tf ye walk in my statutes and 
keep my commahdments and do them, then will 1 give 
yon ra'in in due Season, and the land shall yield her 
increase and the trees of the field shall yield their fruit. 
And your threshing shall reach unto the vintage, and the 
vintage shall reach linto the sowing time; and ye shall 
eat your bread to the full, and dwell in your land safely.’ 
(Lev. 26,34.5.) And ‘ The plowman shall overtake the 
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roiipor, iiml the treader of grapes him that sowoth soc.L’ 
(Amos 9. 13). In the Ganges valley to-day, farm lioldinovs 
are small, on the average leas than three acres. The 
tarmer and his family are not gainfully occupied on their 
larra lor rnme than an average of sixty days throughout 
the year What they produce in these sixty days has to 
support them for three -hundred and sixty-five days Thi.s 
IS one groat reason for India’s poverty. TJio farm' produce 
)f wheat, nee, barley, beans or peas usually takes from 
two weeks to thresh under the feet of tlio 
oxen. There follows enforced idleness for three months. 
Hence what a marvelous picture these two passages give 
tlin f throsliing occupi(Ks' all 

inr^'"o' M timo'of harvest 

April 01 May to the vintage m Juno and July, and from 

aTis'''me?r?s September aid October, 

vea, Tml ^ steady employment for most of the 

of plenty collected 

T ils'’ W Storehouses, saving it for times of scarcity, 
tl cm 'from collapse, and tended to equalize 

not onlv^r 1 “ s foresight, when famine oame, 

W drfnl as they otherwise might 

bv hn Tf- “"^5^ from death 

0 } Jiungoi. Ihis IS an early record of economic planning It 

New^Deih’^ ' studying by those responsible for Araeric’a’s 

The Science of Agriculture. The prophet Isaiah has 
many agricultural allusions and refereLel 11^ Is the 
host idimer in the Old Testament. In the first chapter • 
The ox knoweth his owner, and the ass his master’s 

wiid.,nL s: 
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desert. The beginning of the fifty- third chapter is a descrip- 
tion of what we think of as a modern discovery, that is, 
the so-called dry-farming. Over 2500 years before 
America knew or understood dry-farming, Isaiah had 
practised it, ‘ He shall grow up before him as a tender 
plant and as root out of dry ground,’ is dry farming. 
Again in 55.10 he says : ‘For as the rain cometh down 
and the snow from heaven, and returneth not thither, but 
watereth the earth, and maketh it bring forth and bud, 
that it may give seed to the sower and bread to the eater.’ 
It is as a farmer and not an outsider that he writes. He 
notices the sequence, the purpose, first of all, to have seed 
for the sower. Unless we save the seed from this harvest 
we can have no crop next year. Even before the farmer 
gives bread to himself, and his children, he makes sure 
that his seed is secure for the next harvest. 

I' he Rural Craftsman. I wish to call attention to 
our Lord and His relation to agriculture. The belief of 
the church that our Lord was a carpenter is based upon 
two rhetorical questions : ‘ Is not this the carpenter’s 
son?’ (Matt, ld.55,) and ‘ Is not this the carpenter?’ 
(Murk 6. 3.) We know that every Jewish boy learned 
a trade. The Apostle Paul, for instance, in spite of his 
wealth, education and social standing, had learned tent- 
making which would permit him to earn his living on occa- 
sion if his wealth failed him. So Jesus like other Jewish 
boys had learned something which would enable him to 
earn his own living. We know at that time in Palestine, 
as in inauy parts of the world to-day, during the time 
of the preparation of the seed bed and the sowing of the 
seed, and the reaping and threshing of the crop, that 
artisans and tradesmen, men, women and children left 
bench and shop and home and went out to help in the 
fields. Agriculture is the basic industry of the world. 
The furrow is the dividing line between barbarism and 
civilization. So in order to secure an adequate food 
supply the young and old, rich and poor, men and women, 
all classes, at the right season forsook all other occupation 
and went into the fields to help to secure the adequate 
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and necessary food supplies. So that while our Lord 
worked as a carpenter, living as He did in the village of 
Nazareth, He most probably went out and worked in the 
fields at seed time and harvest. He learned fanning 
thoroughly. This wo know because of the familiar and 
intimate way He speaks of farming. 

The. Farmer. Many of our Lord’s parables are con- ^ 

cerned with agriculture. He spoke His parables not as 
an on-looker, but as one who is actually familiar with and 
had had practical experience in the thing he was talking 
about, for example, the parable of the sower, the parable 
of the vineyard, the parable of the wheat and tares, the 
parable of the lost sheep. Note the accuracy with which 
our Lord observed. He said : ‘ He who puts his hand (not 
hands) to the plow.’ (Luke 9, 62.) The oriental plow has 
only one handle. The country plow used to day in India 
is essentially the same as was used iti the time of Our 
Lord and of Isaiah and of Joshua and Joseph. The plow- 
man needs oue hand for the goad, or, in India, for 
twisting the tails of the oxen. The plow being shaped 
like the bottom of a boat, if the man holding this plow 
in his right hand, looks hack, the plow is slightly turned 
and rides out of the ground. It therefore fail. s to accom- 
plish the purpose for which men plough. 

I write this in the hope that it will send more to 
study the word of God. If men to-day would only take 
the word of God seriously, and put its teachings into 
practice in all parts of our life, our ordinary business life 
as well as onr spiritual life, we could then expect to see 
the new heaven and the new earth— the ICingdom of 
God here and now among men, for the coming of which 
our Lord bade us pray. i 

The Ghrislian Rural Fellow&hip Bulletin No. 16. 


Land is the homo of the race, the great mother heart of tho 
world. And from out the land creep tne delicate hut tonaoiou.s 
tendrils of the soul of f jie ipdividual .^fnoan.” 


— Emory Jtoss 


A GOSPEL OF THE SOIL* 

By MalOolm Dana, d. d. 

Last summer I found myself speeding ^ils 

on a Great Northern ai r-oonditioned tram, 

Builder. The name of the tram, together with the com 
forts within and certain contrasts outside 
car, induced sober retrospect. I had never ^ much 

+VimifTVif T-mt Hs a hov I suppose I was something oi 
a weftevn pioneer. My family moved from Conneotioiit to 
8t Paul Minnesota, before there was a railroad west of 
Twin Cities. I can Remember watching “covered wagcm^ > 
and “prairie schooners,” followed by^long lines of flocks 

berds^and people afoot and that chI ve^T 

weary way up one of the main streets 

much as Abraham must have gone out ^ 

Chaldees. Now two other railroads parallel the Great 
Northern, traversing the hundreds of miles lying be w 

St. Paul and the Pacific coast. 

1 never tire of looking out from car windows and 
gazing upon the speeding landscape, I 
all sorts of changes time had wrought upon the face of 
the land. For I could remember that western 
when it was a comparative wilderness and when its life 
^as essentially pioneer. And I could but ask, as I looked 
from the train windows : Did the early pioneers play fan 
with the so^■^ying outside ? 

Torrid heat and awful drought prevailed m a dozen 
western states and, like other people, I 
speculating as to the possible causes. I could 
wonder whether the first settlers d^d not 
with it. Doubtless most of them, like Abraham, did go 

west looking “for a city which hath 

builder and maker is God ; ” for they were an i^ien% 
religious people. But did they us e rightly the lands 
® Rt^’iTralk^KSQ, Ithftca, New Yorlf, February 16, i937, 
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they cleared and farmed, accepting them as a marvellous 
gift and heritage ? 

I lived in that western country in the days of 
“homesteading,” and when elemental land-hunger had no 
difficulty in acquiring “ free lands.” It was an era of 
the speculator, the exploiter and the “land shark;” who 
lured people thither by means of every specious claim and 
false promise — -and fot revenue only. And the govern- 
ment apparently aided and abetted them. Its land 
policies “ permitted a rural civilization to grow up 
virtually without social plan and purpose,” and one 
“ characterised by a haphazard and community-less 
manner of living.” Our government has never been a 
true guardian of the soil. Matchless prairies wore every- 
where ploughed under, destroying native sods and grasses 
which can never be restored. The western country had 
fattened buffaloes, wild horses and cattle, and innumerable 
game for generations ; making it truly a happy hunting 
ground for its original owners, the Indians, But red 
men, buffaloes, and soils were ruthlessly slaughtered, 
and, again, for material ends. All land was for the 
sowing of crops with little or no thought taken for suiting 
them to particular regions or soils. Farming itself was 
for “ first values,” with no felt obligation to put back 
into the ground what was taken out of it. The ordinary 
custom was for a settler to acquire land, use it up, and 
then move on to repeat the process again and again. 
Gazing out of my car window, I was forced to look upon 
a depleted as well as upon a parched and arid countryside; 
and I could but wonder if we are not now reaping just 
what we sowed. For only the other day an eminent soil 
conservationist had said in my hearing that “ the worst 
crimes which America has committed have been crimes 
against the soil.” And another scientist has also affirmed 
that misuses of land are to blame for “ dust bowls ” in 
Texas ; and that they also account for the “ dust storms ” 
elsewhere, which have blown the finest surface soils the 
world has ever known from off the very face of the conti- 
nent, And during very recent days of disastrous floods, 
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which have destroyed millions of acres of farm lands, as 
well as hundreds of lives, a like hhirae has beea laid upon 
holders and users of the soil. 

Many people last summer, in the drought- stricken 
country, were doubting Providenpe, because of its seem- 
ingly cruel treatment of the western farmer, hut are fat 
crops supplied entirely out of hand as the old Hebrew 
thought, or are they conditioned bj’- man’s own use of 
inexorable laws of the land — laws which even the Creator 
himself cannot set aside? All of this has lead me to 
wonder if there is not a Gospel of the Soil which is waiting 
to be discovered, preached and practiced in rural America. 

It seems to me that such a Gospel is being discovered 
and preached by just such institutions as this New York 
State College of Agriculture, and by the type of farmer 
being trained and supplied by them. Let xxs see just what 
is coming to pass in the farmer world. 

As I looked out of my car window last summer, I was 
interested to watch the villagers who gathered at the 
rail-road stations “ to see the Empire Builder go through.” 

And it pleased me even more to behold the picturesque 
cowboys galloping over the open country, astride their 
wiry pintos or “ broncs.” But I must confess that I was 
humbled by a sight of the farmers working their lands in 
a blazing atmosphere, and under a pitiless sun. It made 
me almost ashamed of ray own Ixixury and air-conditioned 
ease. The very contrast, however, set me to thinking 
over the way those western farmers had come. A large 
number of those seen from the train doubtless came fx’om ,, 

foreign lands. But the earliest settlers were mostly from ; I. 

New England, where I was born. Their history is worth ; 

pondering from that day to this. , _ , .f- 

The story of the world farmer must note his develop- | 

ment from the hoe farmer, or primitive muscular type, to i 

the modern machine farmer or “cerebral” type. One | t, 

performed the farm task of “ the lift and the carry” by 
means of the contractile human muscle, or “ human 
engine while the other has transferred most of that 1 

burden to all sorts of farm machinery. “ Between these 
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two types lies the mass of the land workers in the United 
States.” But it is the truly American farmer that intrigues 
me most. His development reveals a number of different 
types, and each one of them is product of a successive 
epoch in the settlement of rural America. 

I could not, of course, recall associations with the 
earliest type, the Pioneer Farmer, for be lived on the 
Atlantic const long before my own ancestors landed upon 
the shores of Massachusetts. But history and biography 
are filled with descriptions of the earliest pioneers who 
pushed out from coast settlements into the unbroken 
forests, and < f later ones who led the van of every advancing 
frontier. The arduous work of felling the forests, subduing 
the soil and fighting the Indians, made of the pioneer the 
hyper-individualist of history. He also beoarae a 
“ traditional farmer,” who was “ set in his own ways of 
doing things,” which ways ho handed down to be imitated 
by bis ohildre... This type of farmer has always found 
it hard to realize that “beyond and above individualism 
there is something higher — mutualism.” 

After the pioneer came the Householder or Land- 
farmer. He was busy making the new West, when I 
came to it as a boy. My memory can recall him. This 
farmer no longer lived alone, but first with neighbours in 
a clearing and later upon his own fatm. The family be- 
came his unit of interest and value instead of the indivi- 
dual, and with him there came into existence “the finest 
family the world has ever seen” — the American farm 
family. This farm family has made the greatest biological, 
sociological, moral and spiritual contributions to the total 
life of the nation. And with it originated the family-farm, 
which still persists as chaTacteristic of America. 

A third type of faniier to develop Was the Speculator 
and Exploiter, a product of the incfeasingly materialistic 
age. Dollars and cents are his passion, and he is absorbed 
in land prices rather than by real land values ; together 
with the unearned increment. He is also dominated by 
the get- rich-quick and, get-something-for-nothing philo- 
sophy of life ; and seldom refers to his farm as a home, 
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but boasts of his lands us worth, so many dollars - an acre. 
He represents the era of breaking of home ties, of abnor- 
mal drifts to the cities, of abandoned chui’ches, and of loss 
of neighbourhood. A farm which has supported one family 
comfortably is made to support two ; while absentee land- 
lord and farm tenant consider it a mutual necessity to rob 
and ruin the land. Speculation and exploitation go hand 
in hand, and they invariably spoil both the farmer and the 
soil. This type of farmer is to blame for much of the 
misery upon farms seen from my oar window. 

My air-conditioned retrospect may seem to be a 
gloomy one. But there is a rift in the clouds. A fourth 
type of farmer is even now in the making. He is the 
husbandman, who has been described as a farmer who is 
“married to the land.” This farmer treats the soil with 
much of the consideration shown towards his wife and 
family ; for his unit of interest and value is land itself 
and after that the whole farmer class that works thereon. 
The husbandman is coming to believe that while he may 
hold a legal title to his farm, ho does not really own it. 
For “the earth is the Lord’s and the fulness thereof,” and 
all land is , holy earth. Therefore, to mine the earth, or 
to run out the soil, or to leave a farm in worse condition 
than when, it was acquired, is just as much a sin as to 
break any or all the commands of the Decalogue. For 
the husbandman feels himself duty bound to think of 
generations yet unborn who must live on the land after 
he has done with it. A.nd still further, farming is a co- 
partnership, and even a co-creatorship with Grod, in their 
behalf. It is also a partnership between man and the soil, 
to the end of making the earth yield both her full and 
rightful increase. Duty demands “putting all parties con- 
cerned into the picture,” of those who own, work and 
benefit by the land. 

Verily, here is the discovery and practice of some- 
thing akin to a Hospel of the Soil. All day long, while 
humming over the rails, that need has haunted me — the 
need for such a gospel. I asked myself : Is there really 
such a thing ? Where can it be found ? As a final pre- 
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paration before seeking my berth for the night, I turned 
to a small pocket edition which I carry with me. It was a 
Bible, which incidentally has an unappreciated rural bias 
aud content ; for it rests upon the ; scientiflc d.ctum : 
“underneath all, the land.” The pages opened to the book 
of origins, and first chapters of Genesis. There I found 
a vivid picture, whose details certainly give beginnings 
for a needed gospel of the soil. 

The ancient record declares that in the beginning 
God made the earth, and pronounced it very good, The 
thrills that I had been experiencing all day long, us I 
looked out of my ear window, wore also felt by Jehovah 
way back at the dawn of creation. And we had been 
sharing them together. But one seutence in Holy Writ 
seemed to me to contain a real pathos : “but there was 
not a man to till the soil,” A Negro poet has interpreted 
that situation : “but God said I am lonely still..,. ..I’ll 
make mo a man,” God wanted a companion. And that 
companion must he created “in his own image,” made “a 
living soul” ; he must bo capable of thinking God’s own 
thoughts with aud after him — espeoially those thoughts 
contained in the beneficent hat also inexorable laws of 
land. God also desired a partner. Nay more, he must 
have one ; for he had started something ho could not 
finish, alone. God might make a world, hut he could not 
till the soil. At this point emerges the sublime dignity 
and worth of all those who work upon the land. For the 
very first need felt and voiced by the Creator after he 
had made the earth and all its animate life, was for a 
farmer. And this man was to be a co-operator. For with- 
out his assistance, the ground would not only refuse to 
yield its full increase, it would also revert to type. It 
would return again to primeval chaos, for that is Nature’s 
way when left to her own unaided devices. Man’s 
primary and greatest responsibility, under God, and in 
behalf of human beings, has always been to care for the 
eaith. Holy Writ declares that he must dress it-~plough, 
harrow, sow, cultivate, and harvest ; that he must also 
keep it— guard it against pests, erosions, ravages by wind 
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or flood, disasters of lieat and cold, and from all wicked 
misuses and abuses by man. . , . i 

Here truly is a Gospel of tlie Soil, wbicli is good 
sociology and sound economics, as well as religion. Its 
preaching and practice will secure right care, developincnt 
and uses of holy earth. For the creative pattern and in- 
tent are made evident. Farming is rightly a three fold 
co-operative. God, man and the soil are to work together 
with mutual interest and rights in mind. liach co-operator 
is absolutely essential to the other, and only a harmonious 
and efiicieiit working together can vindicate the divine 
expectation. If one member fails or wrongs the other 
in this team play on the soil, the destiny of the Universe 
will not be utterly thwarted. But it will be retarded ~ 
and that is sin. 

— The Christian Rural Fellowship Bulletin No, 17, 


HILLSIDE PLOUGHING 

Say, ha’yo smolleil 

The .sweet, fresh furrows of the si>ring i 
Ha’ye heard the mouldboard swish tlio sod 
Tops cle over 
Through the clover ? 

Ha’ye heard the robin.s sing ? 

Sny, ha’yo felt 

The smooth pull surge along the tr.roe r 
Ha’ye felt the share bite deep and true 
As the horses 
Plod the courses 

And the May wind’s on youi face ? 

Say, ha’ye watched 

The young huds hurst to hlossonr on the tree r 
Ha’ye watched huwlrs idlin’ wide and far 
Oiiclin’ slower 
Droppiu’ lower 
Till ye could no longer see? 

Say, ha’ ^ e culled 

The welcome halt, to end the toil t 
Ha’ye blessed the ease of aclie and strain 
When your’e over 
In tlie clover, 

Startin’ homeward from the soil ? 

— Leicesteu K. Davi.s. 


SPIRITUAL AND RELIGIOUS VALUES IN RURAL ART 

By Betty Eckhardt * 


My first realization of the beauty of my farm homo 
and of the fact that it probably was a very desirable place 
for a little girl to grow up, came from reading the “Coun- 
try Girl’s Creed,” •which Jessie Field wrote wlien she was 
rural secretary of the Y.M.C.A,. It had an amazing effect 
in making me conscious of the many lovely things in my 
everyday'’ life. 1 would like to road it since I am greatly 
indebted to Jessie Field for my own conception of llural 
Art. 

A Country Girl’s Creed. 

I am glad I live in the countiy. I love its beauty 
and its spirit. I rejoice in the things I can do as a coun- 
try girl for my home and my neighbourhood. 

I believe I can share in the beauty around me — in the 
fragrance of the orchards in spring, in the bending wheat 
at harvest time, in the morning song of birds, and in the 
glow of the sunset on the far horizon. I want to express 
this beauty in my own life as naturally and happily as 
the wild rose blooms by the roadside. 

I believe I can have a part in the courageous spirit 
of the country. This spirit has entered into the brook 
in our pasture. The stones placed in its way call forth 
its strength and add, to its strength, a song. It dwells 
in the tender plants as they hurst the seed-cases that 
imprison them and push through the dark earth to the 
light. It sounds the nesting notes of the meadow-lark. 
With this courageous spirit I, too, cap face the hard 
things of life with gladness. 

1 believe theu'e is much I can do in my country home. 
Througli studying the best way to do my everyday work I 

dMifis Eckhardt ia State Recieatiou Specialist, W. Virginia Univereity,, 
Agricultural Extension. This paper was written for the annual mooting of 
Tho Olii'ietian Rural Fellowship, Deo. 5, 1935. New York City, 
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can find joy in common tasks done well. Through loving 
comradeshijo I can help bring into my home the happiness 
and peace that are always so near ns in God’s out-of-door 
world. Through such a home I can help make real to aT 
who pass that way their highest ideal of country life. 

I believe my love and loyalty for ray country home 
should reach out in service to that larger home that we 
call our neighbourhood. 1 would join with the people who 
live there in true friendliuess. 1 would whole-heartedly 
give my beat to further all that is being done for a 
better community. I would have all that I think and 
say and do help to unite eouuiry people near and far in 
that great Kingdom of Love for l^eighboui’s' which the 
Master came to establish — the Master who knew and 
cared for country w'ays and country folks,— /erne Field. 

Perhaps there are some of you who haven’t heard 
Lorado Tail’s famous story of the .summer boarders who 
went out on the hillside on every clear eveuing to see the 
sunset. The little girl who lived on the farm watched 
them with great curiosity. She had never seen anyone 
who just sat and looked at the sky ! When the hoaiders 
found that she was interested, they invited her to go with 
them. She listened to their exolainations on the variety 
of colours, the clouds, and the aftei'-glow and finally made 
this pathetic remark, “ You know, we didn’t have any 
sunsets on our farm until you came.” 

Perhaps one needs to have the disappointment of 
trying to raise a few plants on a fire escape, or see the 
sad little inhibited city dogs before one really appreciates 
the joy of contact with flourisbing and virile plant and 
animal life. 

A few days of inflicting repressions on children in a 
city apartment or on the streets should send country 
dwellers home with a feeling of greater satisfaction in 
even the simplest kind of cottage where a child can grow 
up naturally with a wealth of freedom, fresh air, and 
sunshine. 

We sometimes feel that rural neighbours are a bit too 
curious. We would welcome their interest and kiudly 
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feeling, however, after living' in an apartment where no 
one wants to get acquainted, or cares whether you live 

die- . . ^ ±1 

Wg have gi ne a long wa)’ in this discussiou oi the 
art of living without giving a formal definition of rural 
at. I like the one Allen Eaton gives in his essrry on 
"Woodpiles and Haystacks.” "Art is the doing, in the 
very best way, of the thing that needs to he done.” With 
such a broad definition, we might include not only the 
building of a fine woodpile, or a haystack, but the plough- 
ing of a field, the growing of a splendid pumpkin, or a 
fine herd of cattle, or a flower garden, or the making of 
on apple pie. Country people are supremely fortunate in 
their opportunity to create beauty. It will add much to 
the joys and satisfactions of their lives if we can help 
them realize that they are very near to the Creator, and 
have the privilege of making possible the expression of 
the most fundamental laws of life. 

Perhaps some of you are wondering what bearing all 
of this sentiment may have on the general theme of 
"ilural Keconstruction.” I will admit that it is a hit 
difficult to appreciate the bloom on peaches when they 
are selling for lees than cost of production, or to get very 
enthusiastic about “farming as a way of life” just before 
a tax sale, Tbe magnificent progress wbicli the present 
administration has made towards planned agriculture 
should greatly reduce the number of economic tragedies. 

The attention to tbe material side of agriculture is, of 
course, of great importance, but agricultural leaders must 
he reminded that prosperity alone will not bring happi- 
ness. Satisfactions come not from the amount of money 
we have to spend, but from our capacities for enjoyment 
in a varied field. There must be sufficient economic 
success, of course, to give a feeling of security and a 
reasonable standard of living. The need of increased in- 
come past this point diminishes, however, when people 
learn to find pleasure in simple things and realize that 
greater satisfactions come from active participation in 
leisure time pursuits rather than in spending money for 
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the passive commercial types. . Of course, there must he 
a balance between the two. It would be folly to miss the 
good things that come to us over the radio or in the 
motion picture halls just because they are commercial. 
It is certainly reasonable, however’, to expect a person 
who has had a part in a play to more truly appreciate a 
flue piece of acting, or for a person who toots a horn to 
understand a fine symphony. We need many more ama- 
teurs in order to appreciate our professional artists. 
Country people have many talents in the broad held of 
art, which would give them greater satisfactions and 
happiness if they were encouraged to cherish and develop 
them. 

There is an old Jewish description of immortality in 
whioh the prophet promises that “the righteous will live 
in a hundred differeut worlds.” Surely that is the eoutri- 
bution that the development of rural art can make to the 
religious and spiritual life of country people who are 
particularly blessed by their environment. If we can 
develop onr own potentialities and live as beautifully and 
completely as a bird or a flower, a tree or a hns animal; 
if we can encourage this development and the expression 
of every possible talent and worthy interest on the part 
of our country people, then we will approach “the abun- 
dant life” and truly live in a “hundred different worlds.” 

— The Christian Rural Fellowship Bulletin No. 8. 


“The world is strewn with ruins of once flourishing 
civilizations, destroyed by soil erosion, particularly in 
Syria, Turkey, and China. But these lands were cultivat- 
ed for thousands of years before abandonment was neces- 
sary. Tifty million acres of land in the IT. S. have been 
ruined by erosion, and another 125 million have been 
damaged.” 


THE SOIL BUILDER 

By Angos McDonald 




Our farm was one of tho poorest and hilliest in 
eastern Oklahoma. Tlie old man called it his rock and 
air farm. The old man was a fanatic. He \?as a fanatic 
on soil conservation. He was always telling liis neigh- 
bours how they should plough their crops and they wore 
always laughing at him. They laughed at him beoausc 
he was a preacher and he was telling them how to farm. 
He had queer ideas about the way to plough iiidry weather, 
about hillside ploughing, about building dams in the gullies 
and draws, and about conserving the soil in other ways. 

The old mail was a fanatic about the land. He was 
always talking about Jefferron and his groat agrarian 
philosophy of government and about Jefferson as conser- 
vationist. “ The soil,’’ tho old man said, “ is the backbone 
of the Nation. If the soil washes away, the country will 
go to rack and ruin.” Tho old man built dams all over 
his washy hillsides. 

I remember the old man built his dams very carefully. 
He would instruct the hired man how to place the rooks, 
and then, after the dam was built, tear it out and build 
it over to suit himself. He would put a rook in place, 
"hist” his foot on the wagon huh and give us a lecture on 
the soil. " When the soil is gone, the country will go to 
rack and ruin.” Then he talked some about Jefferson, 
and then some about Scotch contour ploughing. But no- 
listened. What was the use, when we had heard 
times. 
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a two foot approacli is enougli. The little rocks skould 
he filled in until they are almost level with the top of the 
rock wall. Then heavy gravel or fine rock should be 
spread over the approach as a finishing coat.” We often 
tried to slight our work and throw the rooks in any way. 
But he woulfl see us aud make us do it over again. Will 
said that the old man watched ns out of the corner of his 
eyes so much he was going blind. 

The old man used a peculiar kind of hillside turning 
plough which he had invented or gotten somewhere, I 
have never seen one like it. There was a bolt and slide 
which turned the blade so that in turning land he could 
come back in the same furrow without going up and down 
the hill. 

Aerating the Soil. 

Frequently when breaking land the old man used 
what he called a subsoiler. He ran this in the furrow 
behind the turning plough. A long keen bull tongue was 
attached to a Georgia stock. Ho said that this let the 
air get down into the soil better. 

“Cotton,” the old man said, *• has ruined the South. 
It has impoverished both the land and the farmer. lam 
proud,” he said, “ that I have never raised a stalk of 
cotton.” The old man believed in raising lots of feed 
crops, particularly legumes and keeping plenty of stock 
to enrich the land with their manure. Ho said that the 
farmer who bought his feed was a disgrace to civilization. 
The farmer should raise everything he eats except sugar 
and coffee. All the farmers around let the ground near 
the fences and in the corners go to waste. Ho used every 
square foot of Ms land. He said that the richest soil was 
next to the fence because it had never been abused by 
agricultural butchers. 

To begin with, our farm was one of the poorest and 
hilliest in the country. “ You can’t raise corn on that 
land,” the neighbours said. “ May be not the first year 
but you wait. I’ll build it up.” “What do you mean, 
build it up? That land is ‘pore’ and thin,” the neighbours 
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said. Well, the old inau went on building his dams and 
after two or three years, the neighbours admitted liis 
crops were better than theirs. 

Soil Feeders 

On the very thin land that had much slope he set 
out Bermuda grass. On all the cultivated land he planted 
oowpeas, peanuts, and other crops that he said would 
enrich the soil. He never laid by his corn without 
sowing oowpeas unless he already had them in rows be- 
tween the corn. About the next to the last cultivation 
sometimes he would put a row of peas iu the middle. On 
especially thin land I Ve seen him plant alternate rows 
of peas when he planted corn. The corn rows would bo 
eight or nine feet apart and have one or two rows of peas 
between. He rotated his crops a great deal. His land 
never had corn on it more than once in three years. Ho 
had it all figured out that he would put more into the soil 
than he took out. He was the only farmer around that 
got two crops a year off his land. We sowed oats in 
February, harvested in June, and the old man, no matter 
how dry it was, would always break the ground as soon 
as the stock had cleaned up the waste grain. Then he 
would plant oowpeas or some other leguminous crop. Ho 
was always cultivating in dry weather. He said that it 
helped to hold the moisture and the ground would soak 
up more and there wouldn’t he so much run-off if the 
ground were broken. The old man claimed the reason 
he made such good yields of corn was because he plowed 
it every eight days in dry weather. All the old farmers 
waited for a vain before they ploughed. They laid by 
their corn when it was about waist high but I ’ve seen 
him cultivate his twice after it was in silk and tassel. 
The other farmers laid by their corn with solid sweeps 
that cut the roots but lie began using buzzard and open 
sweeps after it was up any height at all. The big buz- 
zard sweeps that he used on a double shovel stock to lay 
by with hardly stirred the ground over half an inch deep. 
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His Theoky. 

He had a theory about conserving the moisture which 
took him about an hour to explain. I remember that I 
used to talk to Will when he got started on it but the old 
man was deaf and never paid any attention. Ho said 
that the capillary continuity must be broken to keep. the 
soil from drying out, - _ 

There were only twenty acres in the old Tnaii\s origi- 
nal farm. I remember he had rock walls nearly all 
around his hack land. These weren’t gully dams ; they 
were just walls around the fences. I remember one aide 
of his farm was about three* feet higher than the land 
next to it. The old man used to stand by the wall and 
look down upon the adjacent ten acres. There was a big 
gully that seemed to start from nowhere Just below our 
land. There weren’t any gullies on our side at all. -lust 

two long slopes that ran together and formed a draw in 

between. About every one hundred feet up the draw there 
was a rook dam. The silt and sand had filled in above 
the dams until it was six or eight inches higher than 
below. , , • n 

The old man used*to stand and look at that mg gully 
below our land. He always seemed to get angry when he 
looked at it. The gully was five feet deep in some places, 
I guess. It ran about fifty yards from the edge of the ten 
acre field. The land between the gully and the fence had 
grown up with sassafras, red oak, and hickory bushes, 
and there were some blackberry thickets in some places. 
The rest of the land was in cultivation aod was streaked 
with a few little gullies but most of it was nearly flat and 
the soil was reddish yellow. The oldraan said it was an 
example of what sheet wash would do. It finally got so 
the old man would wander over to that side of the field 
and look at the gully and the washed land more and 
more. One day he climbed over the fence and stamped up 
and *down between the rows of stunted cotton and began 
talkino* to himself. I heard him mutter something about 
the foundations of civilization being undermined. I 
thought probably he was getting up one of Ms sermons. 
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BECtAMATroN Begins. 


r.S^lKVW.S i „.“• 

wis -oinc to quit. Ue said he wasn’t },^onig to lull luni- 
self for 110 dollar a day. We hauled rooks by tho '^oKon- 
load and built great walls of rock across tbo gully, then 
Soul inL fllfed in behind with ^ 

stems and little rocks. Behind tho mitial ^ ^ 

beavv tow sacks. I had never seen him take so mueli 
care.^ Along by the fence he had a ditch dug to take caiu 
of the surplus water. 


Eiii’lit after the dams were completed a big rain oamo 
and the water tore holes in the dams iu several places. 
But the old man was out early the next morning and put 
all the rooks in place and strengthened tho weak places. 


He planted the poor part of the field in cowpoas, had 
us pick the peas when they were mature and then turned 
the vines under. In three year’s time you would’nt have 
known it was the same ten acres. The gully was nearly 
filled up and wo wore ploughing ovei it. All the rows ot 
of the forage crops were run on tho oontoura of tho slope 
and there was little or no wash even during big rains. 
The soil looked darker and every year the yields wore 
larger than the preceding one. 

The old man died in 1924. I went to the funeral 
service in a church in Fort Smith where once he laid been 
the pastor. The minister told what a good man ho was 
and how many souls he had saved. He didn’t mention 
the soil he had saved. 

•^The Christian Rural Fellowship Uulletin No, iS, 


Our T^ormer Students. 


The Convenee, 

Old Boys’ Local Committer, 

Allahabad Agkicoltural Institute, 

Naini, Allahabad. 

Dear Me. CoNVENEB, 

I was immensely gratified to go througli the com- 
munication y our Committee published in the January 
issue of the Allahabad Farmer. As a loyal old hoy [ 
must offer my sincere thanks for the same. While^ at 
the Institute and also as an old hoy,. 1 have always felt 
that we must have an Old Boys’ Association. 1 he nee 
of such association cannot he too strongly emphasised and 
the fact that alumni of other institutions have thought it 
fit to organise themselves, fully justifies our adventure. 

While I write this I am not forgetting the peculiar 
diffioulties which we will have to face, in order to be 
successful. In my opinion the difficulties are surmount- 
able. The all-India status of our institution makes it 
essential for us to have two departments under the same 
organisation. 

I A strong local association consisting of the mem- 
bers who are residing at Allahabad or neighbouring area. 

II. A chain of correspondents throughout India and 
such other places where our old friends are residing. I 
am sure we will be able to enlist the support of enthus- 
iastic old boys who would keep us in 
living in that area. I most humbly put the following 
suggestions for the consideration of your Committee ; 

1. We must start a central Alumni fund and contri- 
butions may be received from old boys both local and 
those outside. We need not fix any sum Our provm- 
cial correspondents may help us in raising funds m their 
respective areas. The money thus raised may be utilised 
in giving scholarships and other prizes of merit. 

2 Let us fix an admission fee. A sum not exceed- 
in- r’s. 3 should he realised from their deposit or by 
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voluntary contributions from tbe students leaving after 
tbeir final examinations. Those who have already left may 
pay this sura, while applying for the membership of the 
Association. Let us also fix an annual fee not less than 
one rupee. This sum we can either realise ^i) by contri- 
bution or (ii) by increasing the annual subscription of the 
Allahabad Farmer and sending a copy by V. P. P. It 
will be admitted that our Farmer will play an important 
part in our enterprise. I will go further and suggest a 
special annual number styled as Alumni Number of* the 
Farmer. It is up to the staff and the management of the 
Farmer to help us in this matter. 

3. We must form a local Executive Committee 
elected by the Old Boys present at the annual social 
gathering. It should also have the Principal and the 
President of the Students’ Union as ex-oificio members of 
the Committee. This Committee will be responsible for 
conducting the affairs of the Association according to the 
desire of the general body. It will be responsible to the 
Association for accounts and proper conduct of the busi- 
ness through (i) Annual general meeting and (ii) through 
the columns of the Allahabad Farmer. 

4. Correspondents from amongst the old boys resid- 
ing in various provinces may be appointed to handle 
their respective areas and send all necessary information 
to the central Executive. 

Thus I feel we can link local and other members. I 
am sure your Committee has received numerous better 
suggestions, but I need not offor an apology for these 
because in common with other loyal students of our Alma 
Mater 1 have the burning desire of seeing her prosper. 
On this depends our own name and fame. Please convey 
my be.st wishes to friends at the Institute. 

I remain, 
Sincerely Yours, 

K. P. Srivastava, 
J6-148 A, Civil Lines, 
Camnpore, 


!Book 5\eview 

AsKIGULTUJiAL PROGRESS OE THE PuNJAB 
Punjab Economic BoarPs Report 


The Punjab is now one of the riohest and most pro- 
erossiye provinces of India and its transformation from 
the chaos and anarchy of the forties of the last century 
forms one of the romances of modern Indian history. 
When the province cams under the British in 1849 it was 
in a very bad way. There were large groups of disband- 
ed soldiery roaming over the country-side, settled occupa- 
tions were few, cultivation was mostly dependent on a 
capricious rainfall, and the limited irrigation was from 
wells or a few inundation channels fed from uncertain 
riverfloods. The last ninety years have seen amazing 
changes, of which the greatest has been* in the introduc- 
tion of a system of canals which has now few rivals in the 
world. These canals have brought abundance to laige 
tracts of arid, dreary land, which now constitute the canal 
colonies, perhaps the most flourishing agricultural area m 

The Board of Economic Inquiry, Punjab, has ijoently 
issued as its 52nd publication a report 
tural Statistics of the Punjab, 1901-2 to 1935-6 , which 
gives a bird’s-eye view of the steady^ progress in tie 
agriculture of the province. The mam section of the 
book consists flfty-six tables giving annual statistics of 
the following: the area of the Punjab and its classihoation 
into forests, fallows, sown area, eulturable waste and 
unoulturable land ; the average rainfall of the province as 
well as in seven selected districts representing areas of 
high and low rainfall; the respective acreages under 
well-and-canal-irrigation ; areas (and in some cases the 
out-turn also) of 35 individual crops ; livestock censuses , 
land revenue and its incidence per head of population 
and per cultivated acre ; sales, mortgages and redemption 
of land ; harvest prices ; and estimates of the total value 
of the crops produced. 
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The first part of the report is devoted to an explana- 
tion of the tables and in addition contains several useful 
summaries which give a clear view of the agricultural 
position in the years dealt with. Although the main 
statistics refer to the present century, figures have been 
taken as far back as j^ossible. For example, it is shown 
that the population has increased from about 16:| millions 
in 1868 to millions in 1931, and in the same period the 
cultivated area has risen from 20 million to 31 million 
acres ; the greatest increase being in the canal-irrigated 
acreage which has rfsftn from 1.4 million to nearly 13 
million acres, a rise of about 805 per cent. 

The capital outlay on productive canals (i. e., on those 
which were constructed to yield a profit) amounted up to 
1935-6 to a little more than 33*3 crores of rupees and the 
net receipts of the Puiijab Government from irrigation, 
both directly in water rates and indirectly in land reve- 
nue charged to such lands amounted to 3'99 crores of 
rupees or 39 per cent, of the total revenues of the Province. 
The value of the crops sown on canal lands amounted in 
1935-6 to 89 crores of rupees. The figures also show 
that in the thirty-five years since 1901 whenever the 
Province has had in one year a rainfall of about 35 inches, 
the next year it has received only about half this amount, 
i. e., a very Wet year has been followed by a very dry. 

The aim of the report is to compress within a small 
compass useful information relating to land and agricul- 
ture. The data are at present found in the annual reports 
of various government departments and it takes much 
time to look through a number of these volumes to 
extract figures on any specific topic. At the same time 
the tables in those reports are at times presented in a 
manner not easily comprehensible to the ordinary reader. 
This book is designed for the use of officials, legislators, 
business men and students ; the public will also find 
much of interest in it since on agriculture depends the 
future prosperity of India in general and the Punjab in 
particular. The report may be had from any bookseller 
for eight annas only. 
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Maximum 

Temper- 

Temp. 

Temp. 

Perceutage 
of Humid- 
ity. 

Pressure 
of the 

sphere. 

Wind 

. Eain 
for the 
day. 

Eain 

since 

PiEMARKS. 

1 

92'0 

679 

799 

429 

29.6 

N.B. 

Trace 

1-69 

Harvesting of -wheat, 

2 

95-0 

659 

800 

659 

2992 

E. 

Nil 

„ 


3 

999 

69-0 

840 

409 

239 

Oalm 

Trace' 

„ 

Levelling. 

4 

979 

689 

829 

429 

29-46 

East 

Trace 

„ 

Digging potatoes. 

6 

969 

690 

829 

579 

29-48 

Bast 

Trace 

. » 


6 

969 

68-0 

829 

399 

29-52 

Oalm 

Nil 

„ 


7 

949 

620 

789 

389 

29-58 

Calm 

Nil 

„ 

Sowing of bajra. 

8 

99-0 

599 

799 

409 

2996 

E. 

Nil 

■ 

Harvesting of wheat 

9 

999 

669 

829 

299 

29-62 

E.B.S. 

Nil 

„ 

" " 

10 

1009 

689 

849 

449 

29-50 

Oalm 

Nil 

„ 

.. .. 


1009 

669 

839 

349 

29-52 

S.W. 

Trace 

" 

Harvesting of wheat, 
potatoes and other 
vegetables, 

12 

990 

679 

839 

329 

29 54 

E. 

Nil 

„ 


13 

1010 

660 

839 

299 

29-48 

Oalm 

Nil 

„ 


14 

1009 

699 

849 

289 

29-48 

Oalm 

Nil 


Thrashing, winnow . 
iiig and storing 
barley. 

IS 

1049 

709 

879 

289 

29-48 

B 

Nil 

„ 


16 

1079 

749 

909 

269 

29-44 

B 

Nil 

■> 


17 

1069 

769 

90 5 

279 

29-44 

S.E. 

Nil 

„ 

Fallow ploughing. 

18 

1089 

789 

929 

279 

29-46 

E. 

Nil 

„ 

•> 

19 

1059 

769 

909 

289 

29-47 

W. 

Trace 

” 

Threshing of wheat, 
mustard and lin- 
seed. 

20 

1019 

779 

899 

269 

29-48 

S.E. 

Nil 

„ 


21 

1009 

749 

879 

28-0 

29-49 

S. 

Nil 

„ 


22 

1080 

739 

889 

819 

29-48 

8. ' 

Nil 

„ 


23 

1049 

719 

879 

349 

29-44 

W. 

Nil 



24 

1059 

769 

90-O 

379 

29-4 

S.W. ■ 

Nil 

„ ■ 


25 

1049 

72 0 

839 

819 

29-31 

E- 

Nil 

„ 


26 

1049 

72 0 

889 

309 

29-32 

S.W. 

Nil 



27 

1029 

749 

889 

329 

29-34 

W. 

Nil 

„ 


i8 

1089 

669 

869 

339 

29-42 

W. 

Nil 

.. 


29 

104.0 , 

689 

869 

339 

29-42 

S.W. 

Nil 

„ 


SO 

1069 

699 


29 9 

29-38 

w. 

Nil 
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Pressure gain Bain 

I direc- for the since 

, tion. day. Jan. 1 | 




29-40 N.E, 

2 -60 B.S.E. 
29-52 B, 

29 60 SW. 

29-4 E N.E. 
29-.3 S B. 

29 30 W.N.W. 
29-36 W.N.W. 
29-4 W. 

29-2 B.3.E. 

29-27 S.W. 

29-25 N.E. 

29-32 E. 


29-34 B. 

29-32 N.E. 
29-30 B.N.B. 
29-32 N.W. 
29-34 S. 


29-25 N.B.B, 
29-21 N.E. 
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Anotlier indication of tlie importance of careful dairy management 
has been brouglit out by a recent experiment in the State of Washington, 
IT, S,A., in wbioli a study was made of the methods regularly employed 
for Washing churns in seventeen different creameries. The purpose of the 
experiment was to find whether or not the method of washing tlve churns 
affected the yeast and mould counts of the butter made in these plants. The 
experiment resulted in finding a positive correlation. The following are 
the methods used by the seven plants having a consistently low yeast and 
mould content in their butter : 

1. The use of an ample quantity of wash-water amounting to at least 
one-third to one-half the oapaoity of the churn. 

2 . A high temperature of the wash water, preferably 180’ to 200° F. 

3. The use of 0, 1-0. 2 per cent of washing powder solution gives added 
protection by assisting in the removal of the grease, improving germicidal 
powder: and improving the order of the churn. 

4. Washing or rinsing with an alkaline crystalline hypochlorite solu- 
tion of about 50 per cent per million of chlorine together with hot water 
treatment also insured satisfactory I'esults. .Only four plants reported the 
use of this product, hut three of these were among the seven plants with 
best records. 

5. Keeping the hot water in contact with the revolving churn for 
at least 15 minute, s. 


“ THE YOUNG BUILDER ” 


A Booklet of Practical Instructions for the Beginner, and I 
for inexperienced young Builders on the Mission Field. An ' 
old Missionary writes: — Get it into the hands of young 
Missionaries ; Had such a Book been with me in my younger ^ 
K {lay,s I should have been .saved much vexation and difficulty ^ 

H iff Iffy building work. H 

n n 

n n 

^ Obtainable from — ^ 

^ Ihe AiaSlbor, R. M. Robertson, Architect, Darjeeling, ^ 
g AT Rs. 4-8. V.P.P. g 
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M. S. VERNAL & Co. 


AGENTS FOR.— 


IcemakiQg and Refrigerating Machinery, Milkcoolers 
and Dairy Plant. 

Diesel Engines and Agricultural Pumps. 

Small Bungalow Slectrie Lighting Plants, suitabio for 
Farmhouses, etc. 

Small Pumping Plants for Farmhouses and Bungalows. 

Marine Motors of the detachable, portable typo for use 
on rivers and lakes. 

Oilburner Refrigerators for use where electricity is 
not available. 

Milk Processing Plants, Milk Bottles and Accessories. 
Weston Electrical Measuring Instruments, etc., etc, 


M. S. VKRi^AL & Co. 

P. O. Box 2320 

CALCUTTA 

Telegrams:- PORCUPINE, Calcutta. 


Ploase mentiou 'I'he ALtAHABAB PAUAjiijri 



the Cost of Production of Crops. (Pub. No. 33) “ i 5 X 

ivatioii in Lyallpur District. (Pub. No. 12) .. ., 0 6 U 

Pnrming in Canal OolonioB. (Pub. No. 15) .. 'no 

mots, 1926-7 (Pub. No. 19) •• ■' V a 0 

ounts, 1927-8 (Pub. No. 20) .. i a 0 

DU nts, 1928-9 (Pub. No. 21) .. ” 7 o A 

Qunts, 1929-30 f Pub. No. 24) .. •• , o X 

ounts, 1930-31 (Pub. No 20) .. -• •• J U 

ounts, 1931-32 (Pub. No. 32) .. -. ‘ i S 0 

ounts, 1932-33 (Pub. No. 36) .. •, ” i a 0 

ounts, 1933-34 (Pub. No. -16) .. -- " V a A 

lounts, 1931-35 (Pub. No. 51) .. •• ^ “ X 

* Just Published. ^ 

IS are Net 10% Diacoaut on Complete Series X 

! are the results of independent and impartial reasoarch conducted by ( j 
loinio Inquiry, Punjab From the 1928-29 issue a section has been A 
gation, and from 1931-32 another on cost of Tube-well irrigation. ^ 


Studies on 
Batai Oulti 
Systems of 
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VEGETABLE & FLOWER SEEDS. PLANTS. BULBS. ETC- 

Pestonji Pocha & Sons, POONA 
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GOOD IM5W.S 

PRICES REDUCED!! 

Manufacturing economies make possible substantial 
reductions in prices of Wall Wall Plouglis, so we aiv passing 
tlio savings on to our customers. 


Handle, brace and sweep 
Mould board bottom ... 
Seeding spout 

Total for sot 

With woodeti beam ... 


Old Pricks 
lis. a. p. 
5 8 0 

5 0 0 

1 12 0 

12 4 0 

13 4 0 


Nkw Pricks 
Its. a. p. 
4 12 0 
3 S 0 
112 0 

10 0 0 
11 0 0 


We recommend that our custoniors buy the above set at 
Es. 10 or Es. 11. 

Cultivator attaohment ... d 0 0 5 8 0 

10" furrow maker ... ... 4 12 0 2 4 0 

12" furrow maker ... ... 5 8 0 2 12 0 

16" furrow maker ... ... (5 12 0 3 8 0 

20" furrow maker (adjustable) .. 13 0 0 

20" furrow maker, new design, not 

adjustable ... ... ... B 0 0 

Shears, sweeps and other wearing parts ai’o silso available 
for replacements. 

Iteliablo agents wanted. Per conditions, dealers’ dis- 
oonuts, etc., write to 

AGBiGULTUBAL ENGIHEER, 

Allahabad Agricultural Institute, 
Allahabad. 


I’loaso mention 'IiiB Ai-t4.iiABAi) FAUUisit 
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SOMETHING NEW! 

CONSIDER THESE FIVE IMPORTANT FEATURES 
OF THE U. P. PLOUGH 

1. ECONOMY 

Guts produotiou costs t)y permitting the ploughing’ of hard 
■ dry soils with oxen instead of tractors. ^ Makes possible culti- 
vation of more land by better distribution of work throughout 
the year. Hot weather ploughing is made possible, saving first 
rain, organic matter of crop refuse and early planting -with 
resultant in creased yield, 

2. ADAPTABILITY 

It can be used to invert soil, to plough the ground when it is 
hard and dry, and is the only entirely successful bullock 
plough for making sugarcane furrows and ridges _ and for 
earthing up cane. The plough operates successfully in a wide 
variety of conditions. 

3. DUBABILITY 

It is an all-steel plough with steel beam and handles. Shears 
can he sharpened by heating and hammering. It will give 
long low cost service. 

4. CHEAPNESS 

In comparison with other ploughs of a similar size but able 
only to invert the soil, the D. P. plough is cheap. With 
inverting and hard ground bottoms it is priced at Es. 35 each. 
The furrow maker costs an additional Es. 15. 

5. INTERCHANGEABILITY 

Loosen two holts and the bottom is removed, Any of the three 
bottoms can bo replaced by an unskilled man tightening the 
same. 

A splendid plough for the larger cultivator growing sugarcane. 
For further particulars write to : — 

AQRIGULTURAL EHGINEER, 

Allahabad Agricultural Institute. 
Allahabad. 
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THE LATRINE BORER AND SEATS 


“The bore*hole latrine combines utility, and sanitation 
and protects the health. If properly made, dangerous flies do 
not go into it. There is no bad smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
inexpensive, and' within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or school children and 
teachers will perform the labour themselves, as they very 
well can.” For complete description see the article on the 
Rore-hole Latrine published in The Allahabad Farmer^ 


Please Tnention Thk Allahabad Pabmeb 





The Allahabad Farmer 


A BmONTHLY JOURNAL OF AGRICULTURE 
AND RURAL LIFE 


MANAGING COMMITTEE 


Contributing Editor 
Business Manager 


Dr. Sam Higginbottom 
W. B. Hates 


Subscription Rates 

Annual subscription : India, Es. 3; England, 4 shillings ; IT.S.A. 
; dollar. Single copy, 8 annas. 


Advertising Rates 

One full page of six numbers 

One single full page 

One half page of six numbers 

One single half page 

Page 2 or 3 of cover for six numbers 

Page 4 of cover for six numbers 


Es. a. p. 
.. 50 0 G 
.. 10 0 0 
.. 30 0 0 
.. 6 0 0 
.. 75 0 0 
.. 100 , 0 0 


The Allahabad Parmee is published in the first week of each 
alternate month commencing with the month of January. Contrib- 
utors are requested to send in their articles at least one month 
prior to the next prospective date of publication. 

Contributors will receive 15 reprints of the article published 
and additional copies at cost. 


Publisher —The. Allahabad Agricultural Institute, Allahabad, 
U.P. (American Presbyterian Mission). 

The Mission Press, Allahabad^ U. P. 


The Allahabad Farmer 

A BI-MONTHLY JOURNAL OF AGRICULTURE 
AND RURAL LIFE 

Vo.XI] SEPTEMBER,’ 1937 [No. 5 

Table of Contents 

Page 

Editorial ... ... ... 241 

Articles : 

1. Tube-Well Irrigation — 

By Dr. S. Higginbottom ... 214 

2. What Men Lire By — By James C. Manry 247 

3. Waste Products — By K. A. Patwardhan 255 

4. Sannhemp as a Green Manure Crop in the 

United Provinces— 5^^ K.K. Misra ... 262 

6. Soil Erosion and its Control-— 

By Sarkies Thoomickian ... 269 

6. Pumping Farm Laud from the Sea — 

By Peter Keyser ... 276 

7. The Sangli Movable School ... 282 


Book Reviews and Abstracts 


... 286 


ALLAHABAD FARMER 



SEPTEMBER, 1937 


"^6itorial 

The sufferings, the burden and the handicaps to 
The Congress Indian cultivator is subject to are 

Ministry and well-knowu. The remedies for those ills 
Culuvato" methods of removing them, are 

“ still imperfectly understood. However the 

Indian cultivator has been promised that help would 
come when the Congress takes charge of the reins of 
the Government. Now that the Congres.s has accep- 
ted office, the Indian cultivator is beginning to be 
hopeful. Help at last is coming. The decision of the 
Congress to accept office has therefore been hailed 
throughout the countryside. The cultivator now hopes 
that the Congress will do a great deal towards alleviating 
his sufferings. In order to implement the things which 
the Congress programme calls for, men with a clear 
understanding of the problems of the cultivator are 
needed. But above all, for the solution of the problems 
of the cultivator, men with a spirit of sacrifice and of 
service are needed who will devotedly and sympathetically 
study the problems and evolve remedies for the solution 
of those problems. It was therefore gratifying to us to 
note that the prerhier of these provinces in , his speech, 
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before-accepting office, told bis bearers that be was tbe 
chief servant of tbe people of tbe province. That was a 
new note before tbe country, altbougb it is not new to 
us as we bave been trying our best to serve this country 
and to minister to its needs to tbe best of our abilities. 
However, tbe note has been struct. A new attitude is 
abroad. It is not therefore, too much to hope that the 
next few years will see some change in the conditions 
of tbe toilers of the land who are the backbone of the 
nation. 


Education in 
Colleges and 
Universities. 


During tbe last two or three years there has been a 
Agricultural great rush for admission into agricultural 
■ ‘ colleges. This awakening of Indian students 


Excellency the Viceroy who at ail times 
has been preaching the gospel of better and more scieutiflo 
farming, the gospel of better methods of raising the cattle 
of India and of increasing the milk-yield of this country 
by the raising of better and more nutritious fodders. 

The Allahaliad Agricultural Institute has had to 
turn down very many applicants who wanted to get the 
agrionltuval training which these young men perhaps 
feel that this country is in need of. This has happened 
every year in spite of the fact that the United Provinces 
has been fortunate enough to have three Intermediate 
Colleges and two Degree Colleges in Agriculture. Many 
of the provinces of India however are still without an 
agricultural college. 

In these days of provincial autonomy we hear a 
great deal of a desire on the part of certain provinces to 
have their own university. That is a very wholesome 
desire. But we believe that it would be a mistake to 
start another group of Arts and tloience colleges and call 
it a university. A provincial university should he one 


editorial 


343 


that will also be represented in its departments all the 
main industries of the province. A university should 
include an Engineering College, a Medical College, an 
Agricultural College aud other Colleges whose functions 
are to solve the problems of the province. An Arts or 
Science college was at one time good enough for the 
recruitment of men for the Government machinery. But 
the demands from a university are now getting more 
exacting. Each province now looks to its university for 
proper guidance in all walks of life. Will these new 
universities meet the needs of the people ? 

The premier industry of the great mass of the people 
of India is agriculture. Will these now universities find 
a place in their curriculum the scientific Study of the 
problems of an agricnlturist ? We hope so. 


During the year 1936 — 37 the Allahabad Farmer 
,, . was very fortunate in getting Mr. A. T. 

Mr. A. T. Mosher, -rj- i . •. • ? r • tt 

Mosher to occupy its editorial chair. He 

so ably edited the “ Farmer ” during this past year 
that it will be sad news to its readers to know that 
he has been granted leave for an indefinite period and 
that therefore during this year he will not be connected 
with the Farmer. He was, for some years, before he 
became its editor, also a member of the editorial com- 
mittee. He is, we understand, planning to spend his 
study-leave in India, and will occupy himself with the 
study of the problems of the villages and of the Indian 
farmer. We hope therefore that he will come back armed 
with the knowledge that would extend the usefulness of 
the institution of which he was a member. 


TUBE-WELL IRRIGATION 

By Dh. Sam Hiqginbottom. 

Principal^ Allahabad Agricultural Institute. 

Having heard much of the tuhe-well installations in 
the Western United Provinces, as a farmer, I was anxious 
to see some of them at work. I was glad whed opportu- 
nity came recently to go through the tube-well area in 
the Meerut district. Mr. Bara Chandra Sahi, the Execu- 
tive Engineer in charge very kindly acted as guide. Wo 
motored in the morning over 100 miles. This tube-well 
area is one of the outstanding pieces of irrigation work 
anywhere in the world. The tract we went over is roll- 
ing country and would not generally be suitable for canal 
irrigation. It could not he easily commanded by any of 
the existing canals, even if there were sufficient new 
water available. A tube-well can be so located as to be 
the centre of a small area not capable of being reached 
by canal. This district, which was formerly very precar- 
ious, with poor crops, now has the means of prosperity 
hecause of this tube-well irrigation water. The yields of 
sugar cane and wheat per acre have been almost doubled. 
Much land which used to be waste and gave the cultivator 
very little income, is now brought under cultivation 
and is growing crops which give the cultivators a larger 
income. 

As these tube-wells have been built with public 
money it is well to know the hnancial results. I was 
informed that after allowing for interest on the capital, 
depreciation and maintenance and running costs these 
particular tube wells were paying a small profit ou the 
investment. They are not, however, run primarily with 
the purpose of giving a nett income to Government, but 
to give the maximum benefit to the cultivator and yet 
pay expenses. 

The system of supplying water to the cultivator has 
been carefully worked out. The cultivator is the judge 
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as to when he wants water. He conies to the tube- well 
and sees the reading of the meter when the water begins 
to flow on to his land. He also sees the meter when the 
water is turned off and thus in his presence the amount 
and cost are known. There is no delay and little chance 
for mistakes. Because he gets the water by measure, and 
only takes it when he needs it, he gets water in just the 
required amount at a minimum cost. He does not take 
water if there has been a good winter-rain which makes 
irrigation water unnecessary. Because the tube-well 
water is sold by measure the farmers are learning to use 
it much more economically. Last winter, for instance, 
some farmers actually grew a good crop of wheat with 
only one watering which cost them Rs. 2-4-0 per acre. 

I noticed as I went through this area lucerne, (per- 
haps the most valuable fodder-crop in the world) was be- 
ing grown by some of the farmers. This is useful for 
both oxen and horses, and will undoubtedly lead to much 
greater prosperity for the cultivators and better fodder 
conditions for the cattle. I'i 

In the afternoon I was taken to see, by the Engineer 
in charge, Mr. De Cruz, two of the pumping-stations on 
the Ganges canal. At intervals, for about 20 miles I saw 
tube-wells that were pumping water into the canal. This 
means that the canal could supply much more water to 
cultivators than before these tube-wells were installed. 

Cultivators at the end of the canal formerly were in _a 
very uncertain position. To the Indian cultivator in this 
part of India a safe, certain and abundant and cheap 
supply of irrigation water is the most assuring factor in 
his cultivation. With such water he is almost certain to 
get a crop, whereas before he was in terror lest the rains 
be defleient, in which cane he had little or no harvest to 
reap. 

The day began about six in the morning and going 
and inspecting all the time continued till about four in 
the afternoon. I have spent few days in India that have [j! 

filled me more with hope than this one. What I saw in 'S 
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this tubo-well area is positive achievement for the benefit 
of the poor cultivator. 

So far I have spoken only of the direct benefits 
which are of very great value. But (.here are other 
advantages. Before the tube-well came, in many places 
in this area, the supply of drinking water was inadequate 
and unsatisfactory, but now wherever there is a tube- 
well there is an assured supply of good drinking-water 
for both man and beast. In addition a small plot of land 
has been reserved round. each tube-well and variotts im- 
portant crops are being demonstrated and introduced. 
Again at one place a small swimming tank about 12' X 20' 
and about 3' deep had been built. This tank was as 
full of village boys as some of the sacred tanks are full 
of sacred fish. The hoys seemed to be thoroughly enjoy- 
ing themselves, learning to swim in this beautiful clean 
water. It is proposed to put in a walled-in-tank for the 
girls and women. I can think of few better ways to 
spend Eural Development money than in giving drinking 
and bathing facilities to the villagers wherever there is a 
tube-well. Because there is electric power at every tube- 
well, this could easily become the social centre of the 
village, a radio receiving set and adult school, demons- 
trations of better crop varieties and methods. 

Since the first tube-wells were put in, the oust of 
sinking has been greatly reduced ; also the cost of the 
pump and motor. Also it has been found that the area 
commanded by each tube-well, had been estimated so 
conservatively that in actual practice many tube- wells 
command from 30 tofiOper cent, more land than had been 
estimated for. This makes it that the tube-wells are 
providing an abundant supply of iriigatiou water, at a 
price comparing favourably with that of the canal water. 
The tube-wells should provide economic security for many 
who heretofore have not experienced it. The coming of 
the tube-wells will make this area able to support its own 
social and medical and educational amenities. In order 

i^Gontinued on page 865) 


WHAT MEN LIVE BY 


An address at the opening of term^ Allahabad Christian 
College, July, 1937. 

By James C. Manky. 


Fellow-students : When I was passing from High 
school to College, as many of yon have recently passed, 
there was a great deal of talk about education as a , 

preparation for life. That talk had one unfortunate 
though unintended consequence for many of my generation [: 

in that it gave them the notion that they would not | 

begin living until after thay had finished being educated, I 

or that at best they would meanwhile be only half-living. | 

That is wrong. Education is not only for life, but | 

it is a part of life, and is carried on by living. I have ■ | 

therefore taken my title from one of Tolstoy’s short 
stories, and I shall present some thoughts suggested 
largely by a book of the same title * written by one of i 

the wisest men I have ever known, that great Christian i 

and great physician Eichard C. Cabot. After the Bible, !. 

I think any one of you would be well advised to make 
it your guide in College and after, for what college men 
and women live by is not something different in kind 
from what older men and women live by. 

Of coixrse there are a great many things that people 
live by — our life is so marvellously comples. But I shall 
speak of just four things, which I believe are supremely 
important. The first of these is Thinking, or Mental 
Work, or Study. You cannot really live a life that is 
worthy of man until you have learned to think: 

The mind is not a garner to be filled. 

But a garden to be tilled. 

Professor George Herbert Palmer used to love to tell 
of an experience he had on commencement at Harvard. 


* What Meu Live By. By Kichard 0. Cabot. Houghton Mifflin Company, 
New York and Boaton. 
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During the preceding semester he had been teaching 
three times a week on the third floor of a college lecture 
hall, a course in the history of British philosophy It 
had been a difficult course, and at the drowsiest hour of 
the afternoon. But all through the weeks he had been 
sustained and encouraged, he said, by the bright face of 
one student on the front row, who kept his gaze rivetted 
on the teacher. All through the intricacies of Locke, 
Berkeley and Hume Professor Palmer was comforted by 
thinking that at least one student was profiting greatly. 
And then on the afternoon of Commencement Day the 
door-bell r*ang and Professor Palmer, answering it, found 
that student on the step. He came, he said, because 
he thought he ought not to leave Cambridge without 
thanking Professor Palmer for all the course had meant 
to him. Of course Professor Palmer was gratified. 
Being human, he rubbed his hands together and inquired 
as to just what aspect of the course it had been that had 
proved most helpful, then said the student, “ I have 
to confess I did not understand much of what you said. 

1 cannot remember very much of the course. But one 
afternoon — you told us that John Locke said we ought to 
have clear ideas. That has been a very great help to 
me. “ Yes,” said Professor Palmer, “ if he really got that 
firmly in mind, it was not such a poor showing.” 

But the ideas must not only be clear, they must be 
relevant. 

In a Middle Western College two girls just gradu- 
ating were going back over their four years in college 
and comparing impressions. One would say, “ I liked 
this the other, “ I liked that.” Then one asked, 
“ How did you like logic ?” 

“ What was that ?” 

“Oh, don’t you remember, in onr freshman year, 
over in the corner of East Hall?” 

“ Ho.” 

“ Don’t you remember, the course in which we 
learned all about syllogisms, analogy, hypotheses, and 
things like that ?” 
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“ No.” 

“ Don’t you remember the course in 'which 'We 
studied that little blue book?” 

“ Oh, that little blue book ? Was that logic? Yes I 
remember that.” 

The ideas must be clear ; they must be relevant ; 
and they must be our own. We learn to think by 
thinking. That means thinking for ourselves, and being 
prepared to run some risk in doing so. 

Just now the world is full of people in Germany and 
Italy and also elsewhere— who have grown tired of think- 
ing for themselves, and who have handed over their 
minds to the keeping of some supposed authority, who 
tells them what to think. 

Bernard Shaw in “ Fanny’s First Play,” which is a 
play within a play, in the final scene places a number of 
dramatic critics on the stage to discus-s the play, by an 
anonymous author, which had just been performed. The 
first critic whose opinion was asked complained : “You 
don’t expect me to tell whether it’s a good play or not 
unless I know who the author is, do you ?” “ If it is by 

a good author, it’s a good play, naturally,” 

I remember talking to a graduate student at an 
American university — the name of which I shall not men- 
tion, for to do so might suggest that this story is of 
something distinctive of that university. This student 
said that along with other graduate students he earned 
a modest stipend by writing some of the reviews of books 
for a learned journal published by the university. _He 
said that the method these students followed in writing 
their reviews was to look up in the back files of their 
journal the name of the author whose book they had to 
review. If there was something by him previously 
reviewed, they would note whether that was favourable or 
unfavourable, and make their own review fall into line. If 
it was a new author entirely, they had to go to the labour 
of taking a stand themselves. But in general they were 
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unfavourable to new authors, since it was safer to be 
critical of those whose reputation was not established. 

That is, I fear, to some extent the way with all of 
US in our lazy moments : we like to have labels as a 
substitute for thought. But in proportion as we give in 
to this tempation, we cease in that degree to live 
mentally. 

Even in your college days you will find all sorts of 
propagandists ready to use you to shout, to march, to 
wave flags and banners. There is only one Leader who 
has a right to command you following all the time and 
everywhere, and He does not ask you to follow blindly 
or to walk in darkness. But what the world needs is 
more hard-headed, clear-thinking people who face the 
future courageously without taking refuge behind worn- 
out formulas. The world does not need more followers } 
it has too many already. Don’t acquire the hiibit young! 

In learning to think (or to study) you must remem- 
ber that you are not working for your teacher, and you 
must not worry as to whether, as the phrase goes, you 
will get credit for all the work you do. There is a very 
wise saying by a great Roman Catholic, Father Strick- 
land, that I learned long ago, and have on the wall of 
my study : “ One may do a great deal of good in the world 
if one does not care who gets the credit for it.” 

In learning to study and think we must not let our 
feelings guide us. The old Romans had a' proverb, “ Fas 
est ah haste doceri^’ which may bo freely rendered, 
“ Make your enemy your teacher,” “Learn from your 
opponent.” That certainly goes against our impulses : wo 
should like to learn only from our friends. But oiir 
friends mostly resemble us very much ; so much, in fact, 
that what they have to teach us is limited by our 
similarities. If there is some movemeut, some doctrine, 
some institution, some people, toward which you feel an 
aversion, that is a good sign that you have some- 
thing to learn from just that source. Study that move- 
ment, or whatever it is, to learn its secret of power. You 
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may learn a more important lesson there than you can 
from that which is at the very first blush entirely con- 
genial to you. 

A second requirement of real living is play, a hobby, 
some interest you pursue for its own sake, apne lehiishi 
se, as the expressive Hindustani puts it. Most of us most 
of the time would feel no hesitancy in answering the 
question, “Are you working or playing?”. 

But the very same activity may be work for one man 
and play for another. My mali digs in the garden as 
work; but that is play for me who spend most of my time 
indoors over books and papers. It is an unhealthy sign 
that the masses in the modem world feel such a gulf 
fixed between work and play. The ideal is to have play — 
in its power to use all our faculties, take on more and 
more of the good qualities of work, and to have work— re- 
lieved of drudgery— -take on more and more of the sponta- 
neity and zest of play. It would be a good thing if some- 
times when peop)le ask us, “What are you doing ?” we 
should have to reply, “I’m not sure whether I’m working 
or playing— it’s as pleasant as play, but it’s as impor- 
tant as work.” I like to hear a sicientist friend speak 
about “playing around” in his laboratory. 

“I know a few rare people who can touch any dull 
job with a magic which turns it into sparkling play.... It 
is the spirit which we bring with us, not the necessities 
or laws of nature, which labels certain things work, and 
others play. Along comes a blithe and bird- like spirit, 
picks off all the work— labels from monotonous tasks 
(such as typewriting, book-keeping and chart-making), 
sticks play-labels upon them all and proceeds to make 
their new titles good. With such an example daily before 
my eyes, I am not likely to forget that radiant souls can 
change the gray of work to the golden-green of play.”* 

In choosing yonr forms of ,play in college days I 
would suggest that a very useful principle for most of us 
is to prefer those that you can keep up through your 

* What Men Live By, by Biohard 0. Oabot. pp. 99, 
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after-life, Some games are too taxing, some too strenu- 
ous, some retpire too many participants, too mucli space, 
or too much equipment, to be carried on through life. 

Prefer the other kind. 

Put study and play are not the whole story of college 
days. A third element is affection, or regard for others, 
friendship in the best sense. This comes when you first 
recognize other people as persons — valuable in their own 
right, and not to be treated as mere means to your ends. 

Some of us are naturally more gifted for friendship 
than others, just as some have more native capacity for 
study. But there is not one totally lacking capacity for 
friendship, and this is a power that thi'ives mightily with 
use. 

One of the best achievements of modern civilization 
is that it has become possible for men and women to be 
friends as human beings — interested in the same things— - 
with no thought of sex. This will be possible for you m'y* I 

where; hut more readily so, I Believe, in the Best co-ed a- ^ 

cational colleges. I am myself a graduate of a men’s 
college; recently I was talking with a woman who is a 
graduate of one of the best of the women’s colleges, 

Vassar. She was sending for prospectuses of American 
colleges, and offered to let me see them when they arrived 
in the mail, I asked her what sort of colleges she was 
writing to, and she said, “Co-educational only. ” That 
shows how one person’s mind worked on this problem. 

There are good colleges for men only, and poor ones; there 

are good colleges for women only,-and poor ones; there are 

good oo-eduoational colleges, and poor ones. But, other J 

things being equal, a good eo- educational college is likely 

to be bettor than a good men’s college or a good women’s 

college. 

In the social life of the colleges there are many 
organizations, and these elect their oflScers. In connec- 
tion with elections and office-holding, I would commend 
to you a maxim of Ben jamin Pfanklin, “Fever seek office; 
iver refuse office ; and never resign office.” (lie was 
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speaking only of offices with a fixed term, 

would not have opposed retirement on account of old a .) 

All the types of affection, fraternal, maternal, filial 
eoninc^al comradely, are implicit one in the other so that 
each neks every other, and so that a richer harmony is 
made hy their presence each in each We are all lami lar 
with the fact that a good wife is fully as much a mothei 

to her husband as she is a wife. She often ^ 

husband very much like a grown-up son, and is all the 
Ser to him on that account. If you stop to p’suc 
this familiar thought for a moment, it can lead us far. In 
the book to which I referred, by Dr. Eichard Cabot, he 
writes of a little girl of seven, who one night was sleep- 
ing on an outdoor porch with her mother, the clouds 
came up and threatened a storm she awoke before hei 
motLr did and got up to pull the bed-clothes over her 
mother more securely and throw on the waterproof sheet 
that was kept there for such occasions. While she was 
dning this, the mother, had awakened, ^ 

^irl louring out a string of reassurances, words of 
fo^t and endearment. She was mothering her own mother. 

We have all seen things like this._ We have seen the 

filial become maternal and yet remain filial The next 

morning that little girl was just as much a little giil as 

In the greatest affections all types of affection are 
present. Every husband and wife should be good friends 
not merely good friends but also good friends. We need 
to vecognfze the different kinds of affection separately, 
but we need also to unite them. If you ever see a boy 
who is treating a girl unfairly, try to bring out tbe ele- 
ment of tbe brother in his feeling toward her; if yon ever 
see a girl who is treating a boy unfairly; try to bring out 
the element of the sister in her feeling toward him. This 
is what is meant by love’s “house of many mansions. 
Imigine a house, a great house, in which every room 
opens into every other room. It is in just that way that 
Sy human affection ought to open, into every other 
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laiman affoctiou. Imagine that the house 
windows throiighoutj so that each room is penetrated by 
the infinite outside, so that the winds of tue infinite 
sweep through any and all of the rooms. That is 
the only way to think adequately of human friendship, 
human affection, in its relations to the divine,— each 
room, each parr, open to all the rest, getting the strength 
and purification of the infinite spirit throughout. 

Near the opening of Thomas Hardy’s novel, “Jude 
the Obscure, ” is a description of a great university that 
I always like to remember. The novel is one of the great 
stories of college life, the greater and the more strange 
because it is the story of a boy who never succeeded in 
getting into a college and could only gaze longingly from 
without. 




As the story opens Jude Fawley is coming out on the 
edge of the Downs, just above the Tale of the White 
Horse. Ho finds some men thatching the roof of the 
barn of a farm known as the Brown House. He asks the 
thatohers whether it is possible from there to see 
“ Ohristminster ’’—Oxford, twenty miles away. _ They 
tell him that from the top of the ladder on a fair day 
the towers of the university town can be seen, and Jude, 
seeing those towers at a distance and for the first time, 
puts his thoughts into words : 

“ It is a city of light. 

The tree of knowledge grows there. 

It is a place that teachers of men spring from and go to. 

It is what you might call a castle, manned by scholar- 
ship and religion. 

It would just suit me.” 

“ A castle, manned by scholarship and religion.” That 
suggests the fourth thing by which men and women live — 
faith, faith in a person, faith in a cause. 

Thinking, and play, and affection— these three with- 
out faith will not enable you fully to live. And by faith 
I do not mean acquiescence in some creed, however good, 
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for acquiscenoe is passive. Strange, how many people 
•who would be soaudalized at the thought of wearing 
second-haud clothes are quite content to take their religion 
second-hand, a hand-me-down. I mean a faith that la 
your own, first-hand. No man is truly living until he 
has found a cause for which he cares more than he cares 
for life itself, and for which he would willingly give his 
life. And a man may just as truly give his life for a 
cause over years and decades of devotion as in a moment 
on the battle-field. 

Dr. John Melly, head of the British Red Cross unit 
ill Abyssinia in 1935-36, was shot while rescuing persons 
in danger in the rioting just before the Italian entry into 
Addis Ababa. Here are some lines written to his memory ; 
they show what I mean by faith. 

»Wa staTed. Was there not busy reckoning to be done at home 
Of fears, of costs— how many long, sharp nails go to a cross r 
The ignorant dark people on their hills said “Th^ will come. 

Are they not strong who gave us their pledge » Your loss, our loss r 
Ho went-with those dark children. They came on. the white winged foes 
In strength to work their will I with art to burn, to blind and rot. 

He had no weapon; yet, clear-shining, merciful, arose 
His purpose like a sword, defeating them-they know it not. 

He went, young, smiling, urgent, with those happy few who said- 
But not in words-of one flesh is mankind : who ran to give, 

Unreokoning, the best they had, their lives (and he is dead). 

We count our wealth of safety, yet-are we so rich who live r 

TUBE WELL IRRIGATION 

(’Continued from page 246 J 

to get the full benefit out of the tube-wells, a system of 
cart roads should he put in at an early date. If some 
Rural Development funds could he invested in roads, per- 
manent results would accrue. Because^ of the positive 
and substantial achievements of the Irrigation Depart- 
ment in the west, I hope it will he encouraged to extend 
its benefioient activities to those tracts of the United 
Provinces which still lack such amenities. 


WASTE PRODUCTS 

from educational establishments and their 

UTILIZATION FOR EDUCATIVE PURPOSES 
K. A. Patwardhan, 

Daly College, Indore. 


Every residential educational institution has to 
dispose of horse or cattle-dung, litter, vegetable waste from 
gardens, scraped grass from the play grounds and road 
sides, dried leaves of trees and fresh ash from kitchens. 
For Nature Study and decoration, gardens have to be 
maintained which involves a considerable expense on the 
purchase of manures. At the Daly College about Bs. 200 
to Es. 250 were spent annually for this purpose. For a 
long time it was felt that it would be an ideal economy if 
the wastes could be so disposed as to meet the manure 
requirements of the Institution. Sir Albert Howard 
M.A.,O.I.l., ex-Direotorof the Institute of Plant Industry, 
Indore, recommended his system of composting to Mr. 
Fansbawe, the late Principal of the Daly College, as a 
sure means of achieving this ideal. 

In July 1931 a separate garden was established to 
enable the Immars to do practical work as part of their 
Nature Study work. It became rather difficult to meet 
increased demand for really good manure by means of 
Bazar purchase. This gave a fresh impetus to the previous 
idea and a sum of Bs. 100 was very kindly sanctioned as 
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a special measure from the Science Grant, by the Principal, 
Mr. Salter, to give it a trial. The working of the process 
during the last four years has proved, completely satis- 
factory on all points. The trial demonstrated for the flrst 
time that horse-dung can be used for the making of 
compost by the Indore process, no other animals being 
kept at the College. It is considered that a review at 
this stage may be a useful guide to similar attempts 
elsewhere. 
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Site and Lay out:—k. remote corner away from all 
habitations was chosen lest the place be nnsitely bnt 
experience has shown that it can be kept very clean and 
tidy and the apprehension was totally unfounded. Starting 
from November 193 1 with one pit 30' X 14 X 2-g and 
three of 14' X X the present layout consists ^ two 
pits 30' X 14' X 2' and two pits of 14' X 10' X ^ • These 
are enough to deal with all the wastes froru an area ol 
about 100 acres and the stable waste from about 10 horses. 

Eaw Material — The relative proportions of available 
residues in the College compound, are given below in table 
No. I. 

Table No. 1 


per cent, of black cotton soil and 
starter for 100 parts of above mixture 


In addition 2 
1 per cent of fungus 
are used. 


Output — Table No. 2 


Number o£ cart loade 


Value in Rupees at Re. 1-8-0 per 
load 


Type of Residues 

Grass 

(Litter) 

Garden 

Sweepings 

Dry 

leaves 

If 

Kitchen 

asb 

Percentage by 
volume 

70 

12 

1 

LJ_ 

10 

3 
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Composition — Table No. 3 
(a) On fresh sample. 


Smal 

Substanoes 

1932 

1933 

1935 

Eemarks 


Moisture . . 

43-4 

44-58 

40-26 

Steady 
decrease to 
noimal 

2 

Fineness 

e2'5 

15-30 

84-6 

Stead y 
increase 

3 

Appearance 
and colour 

Chocolate co- 
arse stones 
in large 
quantity 

Chocolate i 

Chocolate 



(b) On dry basis 


Serial 

No. 

Substances 

1932 

1933 

19t6 

Remarks 

1 

Organic matter . . 

22-1 

28-06 

42-15 


2 


80-9 

71-94 

64-20 

Steady decrease to nor- 

3 

4 

Sand and silicates 

Nitrogen 

0-96 

49-18 

1-22 

1-42 

mal. 

Steady increase to a good 

5 

(Lime) QaO 


6-11 

7-86 

stage. 

6 

P205 


0-37 

1-73 

Steady increase to a 

7 

E20 


0-99 

1-45 

right proportion. 

8 

MgO 



1-46 


9 

Iron, Al, etc. 



11-09 



Table No. 3 clearly shows that the quality of tho 
compost has gradually been improving. 
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Water supply '.--In the beginning water had to be 
purchased at the rate of 10 aanas per cart-load of ^40 
gallons. This was carried to the pits from a distance ot 
about 400 yards. In July 1933 when the College started 
teaching practical Agriculture to the humars^ the College 
farm supplied bullocks for carting water in return tor 
half time loan of the labourer working at the compost 

pits. The average quantity of water required at various 

stages was 


Table Fo. 4 
Quantities in gallons 


Pit. 

At charge I 
(0 days) 1 

let Turn 

2nd Turn | 

3rd Turn 

Later 

Small .. 

240 

120 

80 

40 

Given below 

Big 

720 

360 

240 

120 

Do. 


1^, B. Water is sprinkled after charge on the surface 

every 2nd day in hot weather and every 3rd day in winter 
but it is preferable to sprinkle on every day till the 
second turn is given so that the moisture condtions are 
subsequently maintained. About 24 and 72 gaHons are 
required during hot weather for the small and big pits 
respectively for each sprinkling and about 12 and 36 
gallons in the cold weather. 

Labour.— One man working 4 hours a day has been 
found to manage all the work, thus costing Es. 60 per 
year at a rate of Es. 10 per month for eight-hour-days. 
Thus an equal amount can be charged for carting water 
on the exchange system. 

Frofits.—The expenses and the receipts for the last 
throe years are given below 


I 



I 
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Table No. 6 


Year 

Expenditure 

Receipts at Be. 1-8-0 1 
a cart load. 1 

Profits 


Ba. 

Be. a, p. 

Re. a. p. 

1932-1933 

100 

187 8 0 

87 8 0 

]933-1934 

ISO 

300 0 0 

1.50 0 0 

' 934-1935 

140 

273 12 0 

133 12 0 

. 


Considering the higher quality of the manure the 
profits ought to be reckoned even higher. 

Diffimlties experienced in the early stages. 

As is usual with the introduction of any new idea, 
this too had its own share. Some of them were 

(1) Unwillingness of labour, 

(2) Maintenance of the good will of the College 
dafedar and the syces in charge of the 
horses. 

(3) Convincing the College doctor about the 
sanitary features of the process. 

(4) Convincing the malts about the safety and 
the advantages of using the compost in 
gardens. 

Actual experience has now convinced the malts about 
its value in the culture of flowers and vegetables. There 
was no difficulty in removing the prejudices of others 
with the help of a little tact. 

The advantages of compost making as a routine in 
the upkeep of school establishments are thus clear. In 
addition, the successful use of horse dung in these trials, 
seems to open vast resources of humus supply, at the 
same time offering new sources of income to all keepers 
of stables. The Indian Tear .Book and Who’s Who 
1934-1935 Yol. XXI mention the number of horses and 
niules in the military stations as being about 30,000, The 
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disposal of the waste by this process from military stables 
in British India and Indian States is thus likely not only 
to give income in the ordinary course of keeping them 
clean but also make large quantities of badly needed, rich 
manure available to the arable soils of India which are 
crying for humus. In fact Major Harris, O-B.E,, the 
Secretary of the Coleyona Estate, Ltd., has reported that 
compost has been made from horse dung of 300 horses 
belonging to the stud farm since 1932. 

“The process is now a regular part of the farm 
routine and has proved distinctly advantageous”. 


Summary. 

Four years’ experience at the Daly College hcTS clear- 
ly proved the utility of the Indore process of composting 
vegetable wastes as a sanitary system for the disposal of 
rubbish and stable wastes obtainable from the school 
compounds. It leads to economy in garden up-keep. The 
Daly College trials have applied for the first time, since 
its inception by Sir Albert Howard, the Indore process for 
the utilization of horse dung. A high quality of manure 
has been supplied to gardens in large quantities. Details 
about the available raw materials, working, water supply, 
labour, costs and output are given. 
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SANNHEMP AS A GREEN MANURE CROP 

IN the united provinces 

By E. K. Misra, B. Sc., A.a. 


It has long been known that green manuring enriches 
the Land. In fact green manuring means sowing green 
crops for ploughing under to form manure when rotted. 
There are a number of crops which can be used but 
leguminous crops are particularly suitable; and^ agri- 
culturist have made use of this knowledge in practice by 
growing leguminous crops for restoring the exhausted 
soils to their normal conditions or for reclaiming barren 
lands. 

The most important green manuring crop grown in 
the United Provinces of Agra and Oudh is aannhomp. 
Although experiments were carried on and .are still being 
carried on with guara, fihanchia, etc., in different parts of 
the province, yet these crops have not proved superior to 
sannhemp. 

Sanuhcmp {Sanai) belongs to the family of legumi- 
noaae, and is known as Crotalaria juncea. It still grows 
wild in some parts of India and in some tropical countries 
and is generally recognised as a cover crop or a green 
manure crop. 

Sannhemp is a stiff, shrubby annual, usually 4 to 7 
feet high with rather narrow leaves 2 to 3 inches long. 
When in flower it is quite decorative bearing fairly 
farge bright yellow flowers, in upright sprays of about one 
foot in length. These are succeeded by tough-skiuned pods 
each containing numerous small seeds. In the corolla, 
the upper and largest petal stands erect, forming the 
standard, the two lateral petals are wings while the 
two lower petals adhere along their adjacent edges to 
form the keel. In these flowers there are usually ten 
stamens which commonly occur in two groups or brother- 
hoods (diadelphous), nine in one group with their 
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filaments united into a tube, cleft on the upper side, the 
other standing alone on the cleft. 

Pollination is generally accomplished in this family 
by means of insects which visit the flowers for the nectar 
secreted by glands. 

Like so many other leguminous plants sannhemp is 
able to utilise directly the nitrogen of the atmosphere, 
and being also a plant of very rapid growth, capable, 
when sown thickly, of smothering many tropical weeds, it 
is of value as cover crop and as a soil renovator. For these 
reasons sannhemp is often grown in India (mostly in the 
XJnited Provinces) as a rotation crop immediately before 
such crops as sugar cane, tohaeoo, potato, etc , and also 
on land newly brought under cultivation as it will thrive 
even though the tilth is not good. When sown in fields 
reclaimed from leans gimss {SacrJiarum s])ontaneum), a 
persistent weed which has overcome thousands of acres 
in the United Provinces, it grows luxuriantly and helps 
to smother any Jcajzs plants left. It should be one of the 
best crops for cleaning and preparing land for permanent 
crops at least in these provinces. For green manuring 
the whole plant is ploughed in as a manure and is not 
utilised for the preparation of fibre. Oomparativoly 
recent investigations indicate that it may well be practic- 
able to attain both objects at tbe same time. 

As a green manure plant it has proved to be one of 
the very best. It is hardy and grows rapidly and does 
not require any very large amount of moisture and gives a 
good yield of green stuff to plough in which, if taken at 
at the right time, will rot quickly. Where irrigation is 
available sannhemp, for green manuring, should be sown 
about the beginning of J une and should be ploughed by 
tbe middle of August, or at tbe latest by the first week of 
September by which time it gives about 10 to 12 tous of 
green dressing per acre. Where irrigation is not avail- 
able the crop can be sown on the first light showers of 
rain. It will then grow rapidly as soon as monsoon proper 
commenees. It can be sown successfully in these 
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provinces up to the first week of July. In using sannhemp 
for green manuring, care is necessary that it is not 
allowed to grow too big nor allowed to stand in the field 
too long. It must be ploughed in before the stems get 
woody, otherwise it will not rot properly. In many text 
books the statement will be found that green manuring 
crops should be ploughed in when flowering. This is not 
correct for saunhemp, as by that time it is too fibrous to 
rot properly. It is much better to plough in at the 
lU'oper time than to wait too long and run the risk of 
imperfect rotting. 

The best 'way for ploughing in sannhorap is to lay it 
down with the wooden beam (paiela, henga) and then 
turn it under with an iron plough. Care should be taken 
that the plough travels in the same direction as the 
patela otherwise the stalks will not be properly covered. 
The desht (local) plough does not cover it sufficiently for 
green manuring and this is one reason why we do not 
find an extensive use of green manuring crops in these 
provinces, in spite of the fact that it is very economical. 
So, for efficient use as green manure, the introduction of 
some kind of soil-turning plough is very essential. On 
small fields the green crop can be out by hand before 
ploughing it under, thus ensuring even distribution, 

After ploughing in sannhemp the field can be left for 
three or four weeks, but if there is marked break in the 
rains it is desirable to cultivate the field with a harrow 
or if this is not possible, to give a very light ploughing 
with a country plough. Towards the end of the monsoon 
one deep ploughing with an iron plough is necessary to 
get the best results; the plough being set at such a depth 
as to thoroughly mix the manure in the soil but not to 
bring it to the surface. 

The practice in the villages of the United Provinces 
is similar except that most of them have not got soil- 
turning ploughs and harrows; instead of which they 
use their only implement the deshi plough. For rotting, 
they in some cases flood the field. Villagers mostly 
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green manure a field in wliieh they are expecting to plant 
some crop like sugar cane or -wheat. 

Green manuring does well on all light soils. It "Will 
he a failure on badly drained soils, if ploughed in too late 
or if insuffi-cient rainfall occurs after it is ploughed in. In 
canal irrigated districts in years -when September rains 
fail it is advisable to flood the land once to ensure the 
rotting of sannbemp. 

The above description of green manuringis based on 
the assumption that it will be followed by a rabi crop 
such as wheat, etc. Green manuring for ordinary Icharif 
(monsoon^ crops is usually out of the question as the 
green crop would not rot properly. Green manuring for 
rice is sometimes possible if irrigation water is available 
to enable the green manuring crop to be sown in April 
and ploughed in towards the end of May. Good results 
have been obtained at the Attara farm (Banda district) 
hy green manuring for sugar cane. In this case the 
green manure crop can be sown in June or July and 
should be ploughed in by the middle of August so as to 
ensure proper decomposition. The land is then cultivated 
two or three tinies during the cold weather and the sugar 
cane planted in the following February. 

The disadvantage of this is that it occupies the land 
for the whole of the fc/ian/ and the portion of the raSi 
season preceding the sugar canc crop. Green manuring 
alone is not sufficient for sugar cane; it must he supple- 
mented with other manures. 

The Agricultural Adviser to the Government of India 
(1926-:J7) states that the sannhemp plant plays an ina- 
portant part in the economics of Indian agriculture as it 
is also largely used as a green manure. Extension of 
its cultivation is therefore important, supplying as it 
does both a cheap but valuable organic manure and a 
marketable fibre. It is thus a dual purpose crop. The 
hemp fibre exported in the year 1926-27 under review 
fetched Bs. 83 lakhs. At present sannhemp is grown 
either for conversion into manure or for fibre. Experi- 
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menta at Puaa, however, have coiicluaivoly shown tliat 
the same crop can he used oconomioally for both, the tops 
as a manure and the stems for fibre. It is common prac- 
tice in the villages of those provinces that tops are fed to 
cattle and stems are used for fibre. 

The first and important factor governing the cultiva- 
tion of sannherap is the soil. In other words, sannliemp 
only thrives on permeable, well aerated soils; water- 
logging is harmful for fibre purposes and still more so for 
seed production. These roquiromouts have heli)od to 
drive the cultivation away from tho deltas, towards t,he 
higher and bettor drained parts of the country. In this 
higher aud better drained parts it grows practically on 
almost all types of soils. 

Ordinarily the field is prepared by jdoughing two or 
three times. The seed is broadcasted aud harrowed, 
sometimes followed by planking. This is done when the 
crop is planted after tho first shower. In ease tho crop 
is planted early in May or June, tho field is first irrigat- 
ed, ploughed twice at least, and then tho seed is broad- 
casted followed by harrowing. 

The amount of seed required per acre varies greatly 
with the method of sowing. For broadcasting, sometimes 
40 seers of seed per acre is used. In any case it is 
important that plants be spaced closely in order to ensure 
good thick smother or cover erop with plenty of vegetable 
matter. A three months’ crop should yield 10 to 12 tons 
of green dressing per acre. 

Tho great advantage of planting sannliemp for 
green manuring in those provinccH is that it is in a w’ay 
a catch erop. So there is not much loss. Beside this 
it occupies land iu tho rainy season when if the soil is 
exposed to rain, great loss is done by leaching and many 
soluble plant-foods are carried out. Beside the saving 
of plant nutrients from leaching it also fixes atmospherio 
nitrogen in the soil. 

The improvemeut of tho physical conditions of tho soil 
is usually brought about by green manuring. Porosity, 
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the 'vvater retainiog-power, the absorptive power Mcl 
other physical conditions are considerably improved. W e 
have to remember that green manuring under the most 
favourable conditions can only improve the physical con- 
ditions of the soil and enrich it in organic matter and 
nitrogen, but cannot effect any increase in its inorganic 

conetttuenta. The stores of phosphates, potash and lime 

in the soil are not augmented though these constituents 
are properly rendered more available. 

In oases of soils extremely poor in organic matter 

the growing of a crop and then ploughing it in, speoi^Uy 
of such leguminous crops as saunhemp, results in, lapidly 

enriching and improving the soil. _ in 

As to how legumes fix the atmospheric nitiogen lu 
the soil wae explained in 1886 by Hel riegel P"^- 
lished an account of the bacteria which he found in the 
root nodules possessed by clover and other leguminojis 
olants Wilfarth also showed that living in these 
nodules were bacteria [hacillus vadioicola) 
the power of bringing about the L _ 

nitrogen by parent plants. Further study has show 
that various legumes have different hactoria, and that the 
assimilation of free nitrogen by plants depends upon the 
nresence of these in the soil. _ . 

Tho fact that the yield and quality of crop varies 
with the locality suggests that the crop should reoei^ve 
intensive study with the object of producing luohe 

Yielding varieties. One great obstacle, bo wevei, stands 

fn the way. The flowers of this plant as described 
previously are self-sterile, and_only_ set seed after being 
visited by, insects. Cross fertilisation is the rule, and 
the crop is a complex mixture of forms which do not 
breed true. The labour involved in isolating an improved 
type and in the organisation of the seed sup^ily would be 
quite beyond the means of any man interested and should 
therefore be taken up by an organisation or agncultuial 

depar^menUtself^i^l without a description 

of diseases and pests. The plant is apparently usually 
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free from serious diseases aud pest. But a few fungoid 
diseases e. g. wilt and anthracnose, liave been noticed m 
various places, although in general the plant is free from 
serious trouble of this nature. 

Bust (Uromjces deeoratvs Syd) does a good deal of 
damage in the other parts of India, as in the Godavari 
region, and has also been found at Dehra Dun and Dacca. 
It is known in Ceylon on allied plants. All parts of the 
plant above ground arc liable to attack, the atom bciing 
often very severely affected, and the leaves, ])otiolos and 
fruit also involved. As with most rusts the treatment is 
difdeult. It is not known whether any variety is resist- 
ant to the disease or not. 

As regal ds pests, the caterpillars of some moths may 
at times do a good doal of harm by eating the foliage. 
In some places the caterpillar of a moth [Utethesia orna- 
tri'x) attacks the young seed in the pod, hut docs not 
harm to the foliage. In dry season this difficulty is not 
experienced. 
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SOIL EROSION AND ITS CONTROL 

By Sahkies Thoomiokian, 

HI Year Student, Agricultural Institute, Allahabad. 


The extent of damage caused by soil erosion was 
not realized until yery recently, 

its associate subjects were developed. Now that we have 
statistics on the subject, we know that millions of acres 
of land all oyer the world haye become and are becoming 
unfit for ciiltiyation through erosion. In America alone, 
according to the latest statistics, 50 million acres of land 
have been made unfit for cultiyation, and about 120 
million have been damaged. If we were to calculate the 
effect of loss of such vast lands on the production of 
crops, we would find what an enormous difference it 
makes. 

In places where the soil is shallow it is a more 
serious matter when any amount of it is lost. This kind 
of land, if eroded to a great extent, becomes a permanent 
loss As the formation of soil from rocky material 
is very slow, it will take a great many years to replace it. 
In other places where the soil is quite deep, the havoc 
played by erosion can be remedied by reclamation. But 
if the time, labour and capital necessary for the reclama- 
tion of a land, which took probably a year or two to 
erode to that extent, be taken into account, it will be easy 
to realize the immediate need for the preyention of 
erosion. 

Beolamation is a pressing need. There me eroded 
lands all oyer this country which on reclamation would 
bear valuable crops. It will pay to look for such lands 
Because it is so much easier and cheaper to prevent 
erosion than to remedy it, the immediate task is the 
problem of preventing erosion- 
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But before proceeding to the control of erosion, the 
factors and circumstandtes which induce it must be 
known. 

There are two important causes of erosion and they 

are: 

I, Rain and Bun-off: This is by far the most 
important source of erosion, which can be dealt under 
three headings : ' 

1. Rate of rainfall: As the rainfall increases at 
any one time, the percentage of run* off, and the rate and 
amount of erosion all increase. If the ■velocity of a 
stream of water be doubled, then : — 

(a) It will cause four times as much erosion as 

it did normally ; 

(b) It will carry away 32 times as much material 

as it did normally ; and 

(c) It will carry 64 times as large particles as 

it did normally. 

2. Distribution of rainfall in the year ; A liniforra 
distribution of rain throughout the year generally re- 
duces heavy showers which consequently causes less run- 
off. Erosion is thus reduced. 

3. Amount of annual rainfall ; Erosion also depends 
upon the total amount of rainfall dxxring the year. Places 
which receive more rainfall have more erosion. 

There are three other factors which greatly influence 
the amount of erosion caused by run-off: 

(1) The slope^ of the land : Erosion increases 

with the increase in the slope of the land. 

(2) Nature of the soil: As ability of soil to ab- 

sorb water decreases, erosion increases. 

(3) Poor cultural methods of handling soil : 

(f) Shallow ploughing is one of them, as most 
of the water which falls on the soil is 
not absorbed. 

{{{) When a sloping land is ploughed down the 
direction of the slope, the run-off water 




comes down the furrows more rapidly 
■than if the furrows were made across 
the slope. Thus it causes more erosion, 
(m) There is less erosion^ where the soil is 
covered with vegetation, and the better 
it covers the soil the less the erosion. 

Erosion is prevalent in two forms : 1. Gully erosion 
and 2. Sheet erosion. 


1. Gully erosion : This kind of erosion cuts 
nels in the soil and gradually deepens and widens them. 
This is caused hy allowing the run-off water to accumulate 
in any one particular slope. If this is not checked with 
every rain, the slope and the erosion will have accumu- 
lative increase. These channels commonly occur in a very 
irregular manner, and in the midst of tillable land. So 
in addition to being a loss in itself, it greatly increases 
the cost of cultivation. 

Though to all appearance this kind of erosion seems 
to be a great evil, still in some parts of the world, nature 
has turned it to a bettor account. The Nile^ river in 
Egypt, the Ganges and the great rivers of China, bring 
down from their sources in the highlands, enormous 
quantities of silt, and deposit it on their lower courses 
providing sustenance for millions of people. 

2. Sheet Erosion : The damage done by sheet 
erosion is not apparent ; but observation shows that this 
kind of erosion is more serious than gully erosion. This 
kind of erosion requires immediate attention because it 
washes away the topmost layer of the soil, which is most 
rich in organic content and _ other nutritive elements 
whose formation takes a long lime. 

By the removal of organic matter, the crumb 
ture of the soil is destroyed, and the finer particles 
soil are carried away leaving a soil of coarse structure. 

Ordinarily, farmers do not make any effort to 
the organic matter of their soil. Year after year 
take crops and in the way of organic matter, leave 
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the stubbles and roots in the soil, which can hardly 
compensate for the loss. When year after year sheet 
erosion carries away a part of the topsoil, no wonder their 
crops do not do well. 

11. Wind Erosion : Wind erosion is mostly con- 
fined to the great plains of America, The usual method 
of cultivation in those parts is to keep the ground fallow 
during the dry season or summer, after the crops are 
harvested. The result has been that the strong winds 
which arc prevalent there, sweep away the top soil and 
form huge dust clouds which are carried hundreds of 
miles and deposited in large cities causing great incon- 
venience to the people. Before these plains or prairies 
come under cultivation, they were covered with grass, 
and so wind erosion was not known. 

This erosion has raised a very grave problem ^ in 
America. At the rate at which the top soil is lost, erosion 
will make the soil unfit for cultivation in a comparatively 
short time ; the finer soil particles are blown away, while 
the coarser particles remain. 

Excavations in the Gobi desert show, that onoo a 
great civilization flourished there. It is alleged that 
the whole of that region was covered with forests. But 
as more and more land was brought under cultivation by 
cutting down trees, the rainfall diminished. When the 
people left the place and migrated to other parts of the 
country, their abandoned land was left to the mercy of 
the winds. In the course of hundreds of years it was 
reduced to a vast desert. There are many towns in 
China also, which suffer from great dust and sand storms. 

The Prevention of Soil Erosion : The great problem 
of erosion control is to bring rain and run-off under 
control. Every individual farmer should take up the 
problem seriously, because tbe country is made up of 
individual farms, and therefore has direct influence upon 
the economics of the country as a whole. 

The countries suffering from wind erosion have a 
greater problem. The individual farmer can do something 
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towards its prevention, but on tb.e whole goverments are 
better able to take up this responsibility and can manage 
the work more successfully. 

In order to control erosion from rain and run-ofif, 
several methods may be adopted. 

1. By increasing the water-absorbing capacity of 

the soil. ! 

(i) Supplying the soil with _ plenty of organic 

manure, which can be either in the foi’m of 
farm-yard manure or green manure. ^ 

(ii) Pulverising the soil by ploughing. But one 

thing should be kept- in mind. If heavy 
sbowei’S are expected, it would not be wise to 
have shallow ploughing; because the loose 
layer of soil will bo carried away before the ; 

rain can percolate through the compact sub- 
soil. Under such circumstances deep plough- 
ing is desirable. 

2. Strip cropping: When a certain crop has no good 
properties of preventing erosion, sometimes another crop 
which is closer growing can be sown at intervals, in 
strips of 10 feet in width and across the slope with the 
main crops, 

If a farmer is in the practice of sowing a part of his 
land one year and the next part the following year, keep- 
ing his previous one fallow; it would be much better if 
he could divide the whole land into regular strips run- 
ning across the general slope of the land and sow alter- 
nate strips one year and the next alternate strips the next 

year. This will prevent a great deal of erosion. 

3. By growing certain crops especially adapted for 
preventing erosion. There are some plants, for example, 
sannhemp, which are especially grown for:— 

(i) Checking the flow of the water. 

(ii) Protecting the soil from the rain directly beat- 
ing upon it because of their dense foliage. 
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(iii) Loosening the soil to a degree by gro-w^th of 
roots and letting the water percolate more 
easily. 

Such plants are known as cover-crops, and their 
main object is to protect the soil and not to yield a harvest. 
In India, however, most of the farmers either cannot 
afford or do not want to take a season for the growing of 
cover-crops, from which they could not expect any yield. 

The cover-crop is almost always a legume which has 
the unique property of extracting nitrogen from the air 
through the agency of nitrifying bacteria, and thus 
supplying nitrogen to the soil, as well as humus, 

The problem of turning the cover-crop under the soil 
at the right time is very important. It should he turned 
under before the rainy season is over, so that it may have 
ample time to decay. The time for sowing cover-crop 
will therefore vary with different cover-crops, because 
their rate of growth will vary, 

Sannhemp, which is commonly grown as a cover-crop 
if sown at the beginning of the rains, attains a height of 
about three feet within a month. It is then quite ready 
to be turned under, and will decompose without any 
difl&oulty before the winter crop is sown. Because the 
rainy season extends more than three and at least two 
months, it therefore provides enough moisture for the 
decomposition of the cover-crop. 

To get an idea as to how far it is beneficial to turn 
under the cover-crop at the proper time, two fields can be 
compared. In one the cover-crop is turned under the 
soil late, and in the other at the proper time. 

In the first case:-— 

1. The cover-crop does not find time to decompose 
completely before the sowing of the winter-crop, because 
of the lack of sufficient moisture. 

2. For further decomposition it will share the soil 
moisture with the growing crop, and will therefore reduce 
the yield. 
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3, It will keep tke 6 or 7 inches of the top soil loose 
and will interfere with the sowing operations and the 
germination of the seeds. 

4. Sir Howard, formerly Director of the Institute of 
Plant Industry at Indore, asserts that the process of de- 
composition going on while the plant is growing, injures 
the plants and reduces the yield considerably. Moreoyer, 
experience has also shown that this kind of cover-crop- 
ping has given the worst results. 


In the latter case: — 

1. The cover-crop has the time as well as sufficient 
moisture to decompose before the next crop is sown. 

2. There is no loss of soil moisture for the succeed- 
ing crop. 

3. After the cover-crop is turned under, the top 
layer of the field is left loose and rough. Therefore it is 
pjore ready to absorb the maximum amount of water. 
This factor also applies to the first case, but the rams are 
not as frequent at that time to be utilized. 

4. By the sowing of the next crop, the^ cover-crop 
would have completely decomposed and formed into humus. 
Therefore, it would not interfere with the sowing opera- 
tions or the germination of the seed. 

This method has been found to be the most satis- 
factory one. 

The control of erosion generally cannot be complete 
without the aid of some mechanical means. This often 
will require engineering skill and knowledge, and there- 
fore in such oases the help of engineers should be taken. 

The building of bunds and spillways help to a great 
extent to save land from erosion. Sometimes small 
bunds erected in time may save lands from being ruined. 

Contour ploughing is applicable on sloping lands. In 
this method of ploughing, all the land on the same level 
is ploughed at one time and in a direction across the slope, 
{^Continued on fag e 28t) 



PUMPING FARM LAND FROM THE SEA 

By Peter Xbyser, B. A., B. S. A. 


“The 'little hero of Haarlem* is doing a thoroughly scientific 
job of reclamation; moreover, he believes that it will pay even at 
present prices for agricultural products.” 

The first, though smallest, of the four polders^ to be 
reclaimed from the sea by the diking and draining of 
the Zuyder Zee, Holland, 'has at last been completly 
drained. The Dutch may be pardoned if, in this period 
of ■world-'wide economic depression, they pause to take 
stock of the future and at the same time take justifiable 
pride in the accomplishments of the past. 

It is no secret that the initial costs have exceeded 
considerably the original estimates. There has been a 
considerable increase in dredging costs since 1924, when 
estimates for the scheme were figured, and, in the con- 
struction of the dams in the open sea, forces that could 
not be foreseen have been encountered. 

As estimated in 1924, in pounds sterling, the costs 
were as follows! 


Work To Be Executed Oosr 

A — Reolamations: £ 


N. W. polder . , 

8. W. polder . , 

S. E. polder 

N. B. polder . . 

•• 

3.100.000 

8.400.000 
11,900,000 

7.000,000 

Total cost until the land reaches normal value 

Less output until the land reaches normal value .. 

30,400,000 

7,900,000 

2 ? — Emlonnff dam . 

Total .. 

22,. '300,000 
7,500,000 

Total . , 

Interest (5 per cent.) until land is sold . . 

30,000,000 

15,300,000 


Total . , 

45,300,000 
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Profits were estimated to be as follows: 

Reclamations-. 

N. W. polder . , 

S. W. polder , . 

S. E. polder 
N. B. polder . . 

B — Enclosing dam ,, .. 

Total .. .. 52,000,000 

The cost of supplying requirements for national 
defence and fisheries has not been figured in the cost of 
the reclamation. It has since been estimated that the 
cost of the main enclosing dam — estimated originally to 
cost £7,600,000 — will reach £10,000,000. This estimate 
is arrived at by subtracting from the revised 1928 figures 
of £10,700,000 the sum of £700,000, arrived at by deduct- 
ing 8| per cent, of the cost of the 1929 outlay, as prices 
in 1929 had declined the percentage from the 1928 prices. 

An undertaking involving the expenditure of more 
than ®200, 000,000 and which may cost 8250,000,000 is 
significant, even in this day of huge projects. Just what 
are the Dutch plaunuig to accomplish by it? Briefly, 
they hope to add seven per cent, to the total and 10 per 
cent, to the arable area of the Netherlands — a total of 
560, 000 acres. These figures are arrived at as follows : — 

.. 50,000 iioiea 

., 135,000 acres d:P| 

., 230,000 acres 

.. 135,000 acres 

A whole now province, as large as the present pro- 
vince of Groningen, will be added to Dutch territory. 

Holland is essentially an agricultural nation, and the ‘ | 

addition of this land will go far to make the Netherlands | : 

self-sustaining. As remarkable as her developments in 

the East Indies have been, they can be matched to some 

extent, at least, -by reclamation projects at home. Actual- ! 

ly since 1846, there has been reclaimed from the sea by 

embanking about 250,000 acres, while former waste lands, 





N. W. polder 
N. E. polder 
8. B. polder 
S. W. polder 


3,600,000 

10,000,000 

18.300.000 

10.100.000 
10,000,000 
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of wliich there is still a goodly amount, have boon put to 
the plow to the extent of 800,000 acres during the same 
period. Therefore, during the past century more than 
1,000,000 acres of arable land has been added to the 
Netherlands. 

The population has been increasing and consequently 
more land has been diverted to such non-agrioultural 
purposes as the extension of towns, construction of roads, 
canals and harbours. Dutch statisticians have figured 
that in the ton-year period from 1912 to 1921 an average 
of 6,000 vital acres have boon withdrawn from cultivation 
annually. The Dutch regard these losses and the in- 
creasing population as indications of a forth-ooming short- 
age of arable lands. The increase in the rural population 
of the country has accentuated this shortage. Except 
for temporary reversals land prices have risen continu- 
ously during the past several decades. Land sales attract 
large numbers and the bidding is spirited. Young men, 
discouraged with their prospects on tho farm, have 
deserted the agricultural areas for the cities. And it is 
even feared that the “unnatural” extension of horticulture 
and floriculture will result in a Shortage of laud for 
essential crops. 

These and other considerations are the reasons which 
led the reclamationists to give up their plan of enclosing 
the Zuyder Zee before undertaking any reclamation work. 
The reclamation of the Wieringermeer polder —the 
northwest one — was therefore undertaken contemporan- 
eously with the construction of the main eighteen-mile 
dike. This polder has already been completely drained 
and sections of it have already been put under cultivation. 

Modern agricultural science has prepared the way 
for this. In 1927 -an experimental polder of 100 acres 
was created near Andijk, and extensive research has 
been conducted with regard to removing the sea salt 
from the soil and to preparing the soil for agrioulture. 
The land being reclaimed has been under the sea for cen- 
turies and consequently has a considerable degree of 



salinity. Tests have indicated that the north-west polder, 
already reclaimed, has an average salinity of 2 per cent, 
as contrasted with 1|, and ^ per cent, in the south-west, 
south-east and north-east polders, respectively. These per- 
centages show the influences of fresh water carried into 
the Zuyder Zee from the Ehine and other rivers, and the 
larger percentage of the Wieringermeer polder results 
from the fact that it is in closest proximity to the North 
Sea. 

Research on the experimental polder has taken three 
forms. There has been a physico-chemical soil research, 
to collect data with respect to the leaching out of the 
soil, the transmutation of natron-clay into lime clay and 
the properties important to soil-structure. Then there 
has been micro -biological research to obtain insight into 
the gradual transition of the sea bottom to cultivated soil 
in so far as lower organisms have a part in the change. 
A third stage has been the laying out _ of _ experimental 
plots to collect evidence about the possibilities of culti- 
vation during the different stages of evolution of the 
young soils. ^ 

The first year the polder was cultivated (1928) the 
mixtures of grasses and clovers gave a good crop with 
a large output, while the clovers planted by themselves 
also gave a good yield. In 1929 the whole polder was 
cultivated. Plots wore sown with oats, peas, beets and 
mustard to test the need of nitrogen, phosphorus and 
potassium in the new soil. Other experiments were 
started with trees and horticultural crops. 

The new polder has itself been divided into four 
sections, corresponding in general to the height of the 
drained land. Each section has its own water-level, 
which has been fixed at four feet and eight inches below 
the surface of the lowest land in the section. The pro- 
visional water levels of the canals and drainage ditches 
have been fixed at from fifteen feet, two inches in one, 
to twenty-two feet in the lowest, below normal Amsterdam 
level. Public buildings will be constructed on a mound 
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in the approximate centre of the polder, and from that 
mound there will extend, principally along canals, _ roads 
to present important cities and villages surrounding it. 
This mound is 110 yards wide by 220 yards long, and 
has been built at a height of six feet and six inches 
above normal Amsterdam level. It would thus serve as 
a haven of refuge in case the polder should conceivably 
be inundated by the sea. 



In order to obtain proper drainage of the newly formed 
land, an extensive system of small canals and main 
drains has been dredged. It is estimated that 12,000,000 
cubic yards have been dredged for the canals and about 
8,000,000 cubic yards for the main drains. A variation 
in the height of the water by ten inches would be 
disastrous to the crops in the polders, and consequently 
the two pumping station — one at Medemblik and the 
other near Ben Oever— have been constructed with 
capacities far beyond those ever expected to be required. 

The entire undertaking reveals repeatedly the extreme 
caution— or precaution— the Butch have exercised in 
carrying out plans. For example, the two pumping 
stations now at work maintaining the proper level in the 
canals of the Wieringermeer polder operate with different 
fuels. “Lely” station at Medemblik, named after the 
former Minister of Public Affairs, who is largely res- 
ponsible for the undertaking of the project, operates 
electrically, while the “ Leemans ” station at Ben Oever 
operates with oil-burning Diesel engines. The plant 
which operates the more economically can be operated at 
full force, with the other plant as semi-auxiliary to it. 
The two pumping stations can remove 380,000 gallons of 
water a minute, or 5,500,000 a day, under normal con- 
ditions, 

The task of building the main eighteen-mile dike 
from the Isle of Wieringen to the Friesland coast is 
completed. Access to the Zuyder Zee, or from it to the 
North Sea has been out off except througli the already 
completed ship lock, forty-six feet wide and 465 feet long, 
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at Don Oever. Tides will ebb and flow across the sill 
darn until the time is opportune for the Zuyder Zee — or 
the Yessel lake, as it will henceforth be known — to be- 
come a land-locked body of water. 

The base of this gigantic dike is 300 feet wide, and 
the dike will rise to a height of twenty-five feet above 
what is known as Amsterdam sea level. This is about 
ten feet above high tide and will prevent, it is believed, 
the waves of even the heaviest blorth Sea storms from 
overtopping it. Across the dike there will extend a line 
of steel for the railway and a line of concrete for the 
roadway which will bring the Province of Friesland in 
closer contact with Amsterdam and South Holland. 


SOIL EROSION AND ITS CONTROL 

{Continued from page 876) 

For reclamation of land, dams and spillwa5'-s are con- 
structed which servo a double purpose for reclamation as 
well as preventing erosion. This is the work of an engi- 
neer, and at every time, he should be consulted. 

Terracing is another method employed on very slop- 
ing land. Mangum Terracing is a special method being 
I employed in America which makes operations very con- 

venient. It is a modification of the form of terracing one 
sees in the hilly parts of India and elsewhere, 
ii A method to prevent wind erosion has not been 

'' found yet ; it is still in the experimental stage. In 

l> America there was a proposal to construct forest belts at 

I intervals in the wind-eroded regions to act as wind 

breaks. To what degree this will be successful only ex- 
I poriineuts can reveal. 



N 



THESANGLI MOVABLE SCHOOL* 

A TRAVBLLlNa SOHOOL IN WfiSL’ERN INDIA 


JDr. Booker T. Washington, that great soul of wide 
vision and deep insight into the problems of practical 
and constructive education for the Negroes of the XT. fe. A., 
not only built up a large and most useful educational 
institution, The Tuskegee Industrial & Agricultural Ins- 
titute, but also took it upon himself to deliver education 
to those in distant hamlets and villages ‘who were not able 
to come to Tuskegee for it. 

Quoting from the July, 192*7, number of “Better 
Crops vrith Plant Pood”, on the subject “Wheeled SohoO'ls 
deliver Education”, it is stated, “The Negro farmer as a 
rule is diffident about attending the regular agricultural 
instruction given at central points in the various commu- 
nities, And the more ignorant he is the more difficult it 
is to get him out. To Booker T. Washington and his 
faith in the principle of learning by doing, the new sche- 
me of things owes its beginning and its promise of great 
achievement. He knew the Negro farmer well enough to 
know that there was no hope for advancement unless 
modern training could be carried to his very doorstep.” 

And so, “19 l 6 Washington built the Jesup Agricul- 
tural Wagon”. “It was fitted vfith farm implements, 
dairy apparatus, garden tools and crates containing speci- 
mens of improved types of crops and livestock.. With the 
wagon went an agricultural extension demonstrator. 
Nothing more ambitious than the county surrounding the 
Tuskegee Institute was attempted. But it was a success, 
so much so that later when automobiles oamo in, a truck 
known as the Knapp Agricultural Truck was substitu- 
ted”. 

“ This truck has carried, better farming aud homo- 
making into every county in the State where there are 

* A reprint from “News and "ViowB on Eural Eeoonstruotion,” (July 1937) 
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Negro extension agents and is still in use. But the 
sclunne was to be pushed further. In 1923, by contribu- 
tion from some 30,000 Negro farmers and their friends, a 
large truck especially designed for the work was built. 

? 1 


large trucK especially aesigneu lor uuo vnuia. vt aa nuiii.. 
It is known as ‘The Booker T. Washington Agricultural 
School on Wheels.’ This truck carries a complete stock 


Dcnooi on wneeia. This truck carries a complete stock 
of farms implements and home conveniences such as the 
average farmer would be able to buy or construct and op- 
erate. With it goes a man to demonstrate the use of the 
equipment and to teach improved methods of fanning; a 
woman to show how to make and use the home conveni- 
ences, and to cook, can (preserve), care for poultry, and 
conduct the homo on a more healthful and economic basis; 
and a rural nurse who gives demonstrations in care of the 
sick and simple practices of home sanitation and 
hygiene” 

Having seen the Booker T. Washington Agricultur- 
al School on Wheels actually at work in a small hamlet 
and having noted the enthusiasm with which its many- 
sided programme was reooived and made use of by the 
men, woinen and children of that neighbourhood the 
writer was inspired to try to secure a si uilar ‘travelling 
school’ for the Institution in India with which he is con- 
nected, the Sangli Industrial, and Agricultural School. Any 
one who has taken the trouble to investigate will agree 
that there are a good many problems. in^ common lor the 
uplift of the backward Negro and the illiterate villagers ot 
India. The latter are hard to reach and it just as necess- 
ary to ‘deliver education’ to them as it is to deliver it to 
the Negroes. More especially is this true of the women 

of the village. • . t. ■ • .i 

The Sangli Movable School came into being in the 
early part of the year 1931. It is not an exact duplmate of 
the Booker T. Washington Agricultural school on Wheels 
hut the main idea is there. It has been fittedup so as to be 
of special use in the way of practical teaching and demon- 
stration to the people of village India. Through the use 
of numerous charts, posters and pictures on all kinds of 
subjects pertaining to village life; also small and improV' 
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eel livestock such, as fowls and good milk^goats; simple 
and better implements such as foelder-cntter, light 
iron plough and cultivator for the lighter soil (unfortu- 
nately the heavier implemeats cannot be carried); samples 
of seeds of improved and tested varieties of field and 
garden crops and specimens of potatoes and sweet pota- 
toes, ground-nuts, wool and cotton, etc; this school aims 
to put on an exhibition such as will be of use to each 
village visited. 

It also carries an earth auger for the making of bore- 
hole latrines; tools for digging model manure pits, a trunk 
full of books on Agricultural and similar subjects in Mara- 
thi and English which serves as a Eeforenoc Library, and 
there are similar simple and useful books on many sub- 
jects for sale. There is a medicine chest with much-need' 
ed yet simple remedies, a gramophone to furnish music 
and amusement, and a magic lantern and cinema projec- 
tor with small special electric generating unit, not to 
mention electric-light bulbs which illuminate the scene 
at night like fairy-land. What crowds always attend 
and what an opportunity to teach through eye-gate and 
ear-gate at the close of the day, when the people, big and 
little, are free to sit and learn ! 

The displays are set up in sections, as it were. Here 
is a section dealing with Sanitation and Preventive Medi- 
cine; another section has to do with Agriculture and Field, 
Fruit and Garden Crops; a third has to do with Child 
Welfare; and a fourth with Cottage Industries such as 
Bee Keeping, Soap Making, etc. etc. The Poultry and 
Livestock Sections are always popular. There are gener- 
ally three members of the crew, wes, the manager and 
general utility man and he is a very capable and talented 
individual; an agriculturist who knows that end but also 
makes himself generally useful; and a helper who has no 
end of things to see to. These three are kept busy from 
early morning until after mid-night, and it is truly a 
strenuous life they live, There are special days or times 
for the women and school children, and if Boy scouts are to 
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be found in a village, you may be sure they are put to a 
good use in a olean-up campaign, or something of that sort. 

The school will stop from 30 to-45 days in any given 
place, this depending on the size of the place and interest 
shown, etc. An average stop would be about 30 days. 
On one night of the period it is usually the practice to put 
on a drama, say the last night of the visit, soool boys and 
masters having been coopted to make this possible. The 
booklet, “Little plays”, by Emily Gilehriest Hatch, is most 
useful for this purpose. It is always the aim to leave 
something permanent in the village as a result of this 
visit, say some model manure pits or bore-hole latrines, or 
the organization of a poultry club, or a few seeds of some 
improved crops, or the orgnization of a village reading- 
room, etc. If ever again the school visits that locality, 
follow-up work must be carried on of course, and this is 
always also done through the contacts made. 

During the monsoon season the school is used at 
headquarters for bazaar demonstrations, etc, and then too, 
a general over-hauling of every thing connected with it is 
always required. During the rest of the year it is on ‘the 
move’ most of the time. It visits a good many agricul- 
tural exhibitions, helps with Baby & Health Week celeb- 
rations, and is much in demand for such affairs. However 
it is at its best in a central village far off the beaten path, 
where the general populace is so handicapped by ignor- 
ance, poverty, disease and debt. In such a place theSangli 
Movable School delights to give its message of hope, Good 
Cheer, Light and Love. 

J. L. G. 


NOTICE 

The International Institute of Agriculture at Home, 
has recently published in the “International Review of 
Agriculture”, a study describing the results obtained iq 
respect of ploughing technique. 
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Agricultural Prices ia the United Proviuees. B? Eaj 
Bahaotk Gtopta. {Government Press, Allahabad, 1937) pp. 101, 
5 diagrams, Price, Es. 2. 


This monograph is an attempt to trace the course of 
agricultural prices in the United Proviuees from 1861 
until April 1937. 

The book contains the retail prices of some of the 
most important crops, as well as the wholesale prices of 
such crops as rice, wheat, barley, maize, gram, arhar^ 
linseed, sugar, cotton, and tobacco. Index numbers of 
the retail prices as well as of the wholesale prices are given. 
The book also contains a statement of the rents, revenue, 

area, population, Wages and rainfall in the province. 

At the end the author has attached five diagrams 
showing in graphical forms (1) the curves of retail prices, 
(2) the curves of wholesale prices, ,3) the curves of prioesj 
rainfall and cultivated area in U.P., (4) the curves of 
agricultural populatior], wages, prices, rents, and land 
revenue, and (5) the decennial average curves of whole- 
sale prices, rents and revenue. 

All these data should prove very helpful to students 
of agricultural economics, and we therefore recommend 
the book to all those who are interested in the subject. 

Report on the Adniinistration of the Department of Agri- 
Jurm Provinces, for the year ending 30th 

■ It^une 1936, {Government Press, Allahabad, 1937) on 64 
Pnee, annas five. ; rp. o-±. 

This little book besides giving the public some infor- 
mation aboiit the working of the department in such 
matters as the distribution of improved seeds, implements 
and manure, reports also on the results arrived at or 
indicated from the experiments conducted in the experi- 
mental farms throughout the province, ^ 
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I _ Manurial experiments seem to indicate tkat, on a 

! soil of normal fertility, the yield of sugar-cane is practi- 

cally the same whether the source of nitrogen added is 
farm -yard manure ; oilseed cakes, such as castor, rape or 
neein j or chemical fertilizers in the form of ammonium 
sulphate ] and that sugar-cane in general cannot profit- 
ably utilize more than 1 lbs. of added nitrogen. 

Irrigation experiments with Co. 313 (sugarcane) seem 
to indicate that five light irrigations of 80,000 gallons to 
the acre is better than a smaller number of heayier 
waterings of 1,20,000 gallons per acre per irrigation. 

Experiments with the interoulture of sugarcane also 
indicate that one deep hoeing with ./c^asf is better than 
three with hhurpi or three shallow hoeing with hhasi ; 
while two deep hoeings with khasi after each irrigation 
gave the best results. 

, Varietal tx'iala with new selections of sugarcanes 

f has resulted in the selection of three new canes, Co. 378, 

: an early variety, and Co. 393 and Co. 413. Physiological 

: investigations have also shown that Co. 370 is the earliest 

I of all varieties with Co. 385 ranking next. 

Experiments with rice at the Nagina Eeseareh 
Station indicate that no significant increase in yield has 
s resulted with the application of manures and that there 

was no significant difference in yields of rice due to 
. different manures. The rice crop in these experiments 

I was grown after gram, Irrigation experiments showed 

that an application of 40'* of irrigation water was as good 
[ as applications of 60" and 80”. Varying seed rates of from 

L 5 to 16 seers per acre for transplanted rice did not show 

f any significant difference. Similarly seed rates of 20, 25, 

3 ' and 35 seers per acre by broadcasting with T. 12, an 
early Variety, also failed to produce any significant diffe- 
rence. 

; Experiments with oilseeds show . that linseed No. 1193 

is generally superior to other strains such as 1150, li9o 
and 1206 which are also considered to be rust-resistant 
I and high yielding with a fairly high oil content. Of the 
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yarioiis raustarda included in the experiments it was 
reported that rai type 11 has given the highest yield 
followed by type 9. Of the safflowers tried at Cawnpore, 
type 50 has been found to be superior to others. Of the 
groundnuts, strains 18, 23 and 24 ha,ve been reported to 
bo superior to Alcola 10, the standard variety of the 
province. Of the sesamurn.s, types 1, 6, and 8 which are 
white-seeded and early maturing have been recommended. 

The department has also evolved the following maize 
varieties : types 10, 13 and 41 ; the following jwar strains ; 
5 tall, 8-B and 30-0; the following baf?-a types : 11, 12 
and 16. 

Of the many strains of ar/iar which have been colleot- 
ed from different parts of India, the department has 
selected four strains : 4, 17, 23 and 51, Of these, typo 4 
is an early strain and is ready for harvest in the first 
week of January, and type 23 is a very heavy yielder but 
is not ready for harvest until the end of March. 

The sunnhemp strain, 0-12, the wheat type 0-13, 
and the barley type 251, are still considered the standard 
varieties of these crops for the province. 

Varietal trials with potato seem to indicate that 
Phulwa and Katie Glover are the most promising. The 
former is a very high yielder, but the tubers of the latter 
are better in quality and therefore bring a better price 
in the market. 


The Glassification of the Oottohs of Asia and Africa. 

J. B. Hutchinson AND E. L. M. Ghosh. (Indian Journal of 

Agricultural Science, Volume VII, pp. 233-257.) 

This new classification of the cottons of Asia and 
Africa will be welcomed by many of the agricultural 
scientists of India as well as of the world, as it is clear 
and concise and uses as its basis of classification the 
chromosomal structure and the geuetioal relationship of 
the different groups of cottons. The need for such a 
classification has long beeu felt in this country. This 
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work is u considera'ble inxproverae# ithe classification 
of the cottons by Sir George Watt, whose Wlwtninoiis 
book has been for a long time the standard work on cotton 
in this country. 

According to Hutchinson and Ghose, ;thc et^ltivated 
Asiatic cottons fall into two main groups ;, (i) 

(XroareMOT and (2) Q. herhaceum. These two, groups, ^to- 
gether with Harland’s three groups :pf the cultivated 

^ttous orthe Hew World,;tr. at\il 

O. harbadetiKe together make up the five groups of the 
cultivated cottons of the world. 

The cultivated A.siatio cottons are further olassified 
as follows : — - j ^ 

O, arbor eum L. var. a. typicum. 

var. b. n^glecitcm. 
var. c. cernuum. 

&, herbaoeum L. var. a. typicum. 

var. b. frutesqe.ns. 
var. c. afric,armm. 

The first two varieties of Q. arbor eum, that is var. 
typicum and var, neghetum are, further subdivided on 
geographical grounds and on account of their recent 
evolutiouary history into four forms which are called as 
follows : — 

1. forma hengalemis. 

2. forma burmmica. 

3. forma indioa. 

4. forma soudq/nep,sis. 

It is hoped that this classification will now be used 
throughout India by all workers in cottoa .so as.to stand- 
ardize the scientific naming of varieties, ' 
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Improved BletUods of Cane Cultivation in the United Pro- 
vinces (1936) R. L, Bethi, B. B. Pramanik, A. D. Khan & 
R. B Rao. {Superiiikmkut, Printing ami Stationery, Allahabad, 
IT. P. 1937, pp. 114.) ■ 

This biilletin on sugarcane from the workers in the 
Sugarcane Research Station at Shahjahanpur is a valuable 
contribution to the sugarcane agriculture in this country. 
The mouograph will be found useful by all those who are 
interested in knowing the more recent developments in 
the agronomy of sugarcane in India. 

The bulletin in the first place shows the very groat 
importance of this province as the sugarcane growing 
area in India. The United Provinces has an acreage 
under sugarcane equal to about 50 per cent the total area 
under this crop in this country. And, out of the total of 
156 sugarcane mills in the whole of India, the United 
Provinces cun lay claim to about 7 1 mills. 

As the results of extensive experiments carried on 
in the Shahjahanpur farm the authors seem to have oome 
to the following conclusions : — • 

1. That in rich fields the highest yield is 

obtained by planting in trenches at a dist« 
anoe of 4 feet between the rows, the next 
highest on the flat followed by earthing 
when the distance between the rows is 

3 feet apart, and the least on the flat with- 
out earthing. However they report that 
in poor fields, planting in the flat with 
three feet spacing followed by earthing 
showed better results than trenches 

4 feet apart. 

2. That February is about the best month in 

which cane-planting should be finished. 

3. That ratooniug, if practised, should not be 

carried beyond the first ratoons and that 
two ratoons may be taken only under 
highly fertile conditions, 
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4. That, the sugarcane crop is invariably better 

whenever it is preceded by green inanuriug 
with ‘sonai’ (^Gi'otalaria juacea) than by 
any other crop. 

5. That contrary to opinion generally held amongst 

cultivators flowering does not produce any 
effect on the sucrose content of canes, but 
that, on the other hand, it signifies that 
the cane is ripe. 

6. That, in general, castor cake should be applied 

alone whenever it is cheap and easily avail- 
able. But, if castor cake is not available, 
farm yard manure or compost should^ be 
applied supplemented with ammonium 
sulphate. The amount to be applied should 
be about 100 to 120 lbs. of nitrogen per 
acre. 

7. That farm yard manure should be applied 

several months before planting and that it 
should he thoroughly mixed with the soil, 
hut that castor cake may be applied one 
month t.o six weeks before planting. 
Ammonium sulphate however is to he 
applied just before sowing or after germi- 
nation or at the time of tillering. 

8. That potassio and phosphatic fertilizers have 

no effect on the yield of sugarcane. 

9. That an application of about 2§0 maunda of 

molasses per acre has given good results 
hut that an application of only 90 maunds 
to the acre is more economical. 

10. That about six irrigations, applied through- 

out the growing period at the rate of 
80,000 gallons per acre per irrigation, gave 
better results than 3, 4, 5 or 6 irrigations 
at the rate of 60,000 or 10,000 gallons. 
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The rbulletin would hay e been, more YRluable if the 
authors had attempted to classify the sugaroanes grown 
in Northern India. A class ifleation of sugarcane into 
thin canes, paundaav thick canes, and Coimbatore canes is 
very unsatisfactory. This work of classification requires 
a great deal of survey work and a great number of 
materials which only such a station as Shahj ihanpur or 
Coimbatore can take up. 


The Scrub Must GIo —Ralph A. HAyaB, — {Inlcrnalional Ilarvetkr 

Co., Agricultural Extension Department, Chicago, Illinois, U.8. A.) 

This booklet of 31 pages contains some practical 
suggestions about the improvement of cattle, sheep and 
even chickens. The suggestions are simple and can 
therefore be easily understood even by laymen, who have 
not had any training in animal genetics. 

The author describes a scrub animal as one that 
“ has a long lino of measly, mean, inferior ancestors, so 
many of them and all so mean that its life’s work of 
worthlessness is cut out for it from the start, or it may 
have had so many different kinds of ducestors that it 
doesn’t know what to do.” In order to get rid of such 
animals the author made several suggestions, two of 
which are : 

(1) Never use a scrub bull, whether he is a scrub 
individual or is of scrub breeding, and (2) keep only the 
best females. «» 

The booklet is available from D. E. Parvate and 
Brothers, 627 Sadashiv Peth, Poona City. 
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FARM ACCOUNTS IN THE PUNJAB 


3. Systems of Farming in Canal Oolonioa. (Pub. No. 15) . . 0 8 

4. Farm Accounts, 1926-27 (Pub. No. 19) .. .. .08 

5. Farm Accounts, 1927-28 (Pub. No. 20) .. .. ,10 

6. Farm Accounts, 1928-29 (Pub. No. 21) .. .. ..18 

7. Farm Accounts. 1929-30 (Pub. No. 24) , ..^ ..18 

8. Farm Accounts, 1930-31 (Pub No 26) .. ..18 

9. Farm Accounta, 1931-32 (Pub. .No. 32) . .18 

10, Farm Accounts, 1932-33 (Pub. No. 35) .. ..18 

11. Farm Accounts, 1933- .34 (Pub. No. 46) .. ..18 

#12, Farm Accounts, 1931-86 (Pub. No 61) .. * . ..18 

# Just Published. 

Prices are Net 10% Discount on Complete Series 
These Eeports are the results of independent and impartial research conducted by 
the Board of Economic Inquiry, Punjab. From the 1928-29 issue a section has been, 
added on well-irrigation, and from 1931-32 another on cost of Tube-well irrigation. 
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GOOD NEWS 

PRICES REDUCED 


8siblo aubstautial 
so we are passing 


Cituriiig economies make p 
n.prioes of Wall Wall Tloiiglis, 
on to our customers. 

Old Paicu 


New Prioes 


Handle, brace and sweep 
Mould board bottom ... 
Seeding spout ••• 


Total for set 


\ With wooden beam ... — 

I We recommend that our customers buy the above set at 

\ Bs, 10 or Bs. 11. 

I Cultivator attaebment ... 6 0 0 5 8 0 

I 10" furrow maker ... ••• 412 0 2 4 0 

I 12" furrow maker ... 5 8 0 2 12 

^ 15" furrow maker ... ••• 6 12 0 3 8 0 

I 20" furrow maker (adjustable) .. 13 0 0 

I 20" furrow maker, now design, not 

^ adjustable .. ••• 6 0 0 

^ Shears, sweeps and other wearing parts are also available 

V for replacements. 

] Keliable agents wanted. Por conditions, dealers’ dia- 

^ counts, etc,, write to 

{ ACRieULT«URAL ENGIMEER, 

J Allahabad Agricultural Institute, 

^ Allahabad. 
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SOMETHINGS NEW! 

COiSIOER TIES! FIVE IMPORTANT FEATURES 
OF THE y. P. PLOUGH 


Guts produotiou costs by permitting the ploughing of hard 
dry soils -with oxen instead of tractors. Makes possible culti- 
vation of more land by better distribution of work throughout 
the year. ITot weather ploughing it made possible, sairiug first 
matter of crop refuse and early planting with 
resultaniinoreased yield. 

ADAPTABILITY 

It oan be used to invert soil, to plough tlie ground when it is 
bard and dry, and is the only entirely auooessful bullook 
plough for making sugaroane furrows and ridges and for 
earthing up cane. The plough operates successfully in a wide 
variety of conditions. 

DURABILITY 

It is an all-steel plough with steel beam and handles. Shears 
can be sharpened hy heating and hammering. It will give 
long low odst service. 


In comparison with other ploughs of a similar size bi,tt able 
only tp invert the soil, the tJ. P, plough is cheap. With 
inverting and hard ground bottoms it is priced at lls. 35 each. 
The furrow maker costs an additional Rs. 15. 

INTERCHANGEABILITY 

Loosen two bolts and the bottom is removed. Any of the three 
bottoms can be replaced by an nnskillod man tightening the 

H'.S'iSame. 

A splendid plough for the larger cultivator growing sugaroane. 

AUHIGULTURAL ENGIMEER 

Allahabad Agricultural Institute 
Allahabad. 
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I have great pleasure iu ' intimating to our patrons, 
tomers in particular and the public in general, that the 
Honourable the Marquess of Linlithgow, Viceroy and 
, is pleai^ed to appoint Messrs, 
ir, as Seedsmen and Nurserymen 


H Most 

Governor-General of India, 

^ L, Tl. Rrothera of Saharanpui 
^ to His Excellency. 

n India is an Agtioulturf 
^ perity depends on it. Hor 
H of Agriculture, and in the 

^ keen competition, Agriculture in itself is not apayini 
and the only other avenue open is fruit-growing, j 
P health, wealth and pleasure. 

S Eruit-farming is not a luxury, it is a deftaite in 
M which will heoomc iu timo' a profitable asset, if pr( 
^ out and properly stocked when first l&id down, 

§ This is the best time for planting fruit trees. I 
S better if you very kiudly intimate, to us youx scl 
^ requirements, so as to enable us to give you our exp 


L E. MOKPHY. 
Office Superintendent, 
Messrit. L. R« BROTHERS, 
Seedsmen & Nurserymen, 
SAHARANPUR. 



“So God created man in his own image, in the image of God created 
lie him ; male and female created he them, 

“And God blessed them, and God said untio them, Be fruitful, and 
multiply, and replenish the earth, and subdue it,”— GuNEBts 1 : 27-28. 


IMPERIAL COUNCIL 


AGEICULTURAL RESEARCH, INDIA 


The following three journals are issued under tlie authority of the ^ 
Imperial Oouncil of Agricultural llesearoh: ^ 


(3.) Agriculture and Live Stock in India. 

A hi-inonthly journal of Agriculture and Animal Husbandry, 
for the .general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 19-31. 
Annual Subscription Es. 6 . 

(2) The Indian Journal of Agricultural Science. 

A bi-monthly soientiac journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Eesearch and Meld Experiments, Commencing from 
Eebrnary, 1931. Annual Subscription Es. 16. 

(3) The Indian Journal of Veterinary Science and Animal 

Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Es. 6. 


(All ooramnnications regarding auhsoriptions and advertise- 
ments should he addressed, and all payments made, to the 
Manager, Government of India, Central Publication 

Branch, Post Box 2078, Calcutta,) 
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The Bore'hole Latrine 


THE LATRINE BORER AND SEATS 


“The bore-hole latrine combines utility, and sanitation 
and protects the health. If properly made, dangerous flies do 
not go into it. There is no bad smell from it. It hastens 
decomposition, deodorizatio.n, and germ destruction. It is 
inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or school children and 
teachers will perforin the labour themselves, as they very 
well can.” For complete description see the article on the 
Bore-hole Latrine published in The Allahabad Farmer^ 
Vol. VII, No. 2, March, 1933, pages 92-96. 
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TE6llorlal 

The discovery that inheritance follows definite laws 
A Search for a is one of the greatest achievements of the 
Superior Germ human race during the last few decades. 
Plasm significance of this discovery had for 

many years not been properly valued by laymen, and, to 
a very great extent, by biologists. But its importance 
in biological science is being slowly realised and is there* 
fore being increasingly used in plant as well as in animal 
breeding. The working of these laws is being studied 
even in connection with man, and students of eugenics 
are beginning to advance theories based on the study of 
these laws as to how human society may be improved by 
controlled breeding. 

At any rate the science of genetics is growing very 
rapidly and a proper understanding of the laws of inheri- 
tance has increased the efficiency of a plant and animal 
breeder considerably that it is questionable whether any 
one without a proper understanding of the elementary 
laws of genetics can now lay claim to be a plant or 
animal breeder. However, new problems have arisen in 
this field, as well as in other fields of science which 
await solution. 
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Scientific breeding of plants and animals is therefore 
gradually displacing the bit and miss method; and a 
scientific breeder can also aocdmplisb a great deal in a 
shorter time than even an expert breeder, who, by dint 
of long experience and close observation, can sometime 
produce desirable results. 

In order therefore that a combination of desirable 
characters may be obtained in any one individual plant 
or animal, it is necessary that a survey be made of the 
whole plant or animal kingdom. A search for the superior 
germ plasm of any oue crop or type of animal is therefore 
very essential before any extensive progi’amrne of plant 
or animal breeding is undertaken. 

The famous Kussian group of plant breeders headed 
by Professor N. I. Vavilov sent several expeditions to 
different parts of the world in order to find the superior 
germ plasm of a large variety of crpps that are being 
grown in their country. Thus an expedition was sent to 
South America to study the potato in its place of origin, 
another was sent to Arabia, Abyssinia and the central 
parts of Africa with a view perhaps to find the superior 
germ plasm in theyoeoar crop. Several exjieditions went 
to other parts of the world to study wheat, barley, etc. 
Besides, crops from all parts of the world, especially from 
probable centres of origin where crop variability is the 
greatest, were sent for and grown in experimental breed- 
ing farms, in their country. 

The other countries of the world such as the United 
States of America have also sent their emissaries far and 
wide in order to find superior plants for their country or 
at least plant materials containing this superior germ 
plasm w'hich may be used for improving their crops. 

There is in this country also a great diversity of 
crops. A proper survey of the crops available in the 
country is very desirable before any systematic system 
of breeding is adopted. But it is also of great importance 
that the scientific breeder understands what are usually 
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considered superior plants for any locality. For instance, 
■whereas some regions require an early maturing crop 
others may require a late maturing one. A proper under- 
standing of the problem to he solved is therefore the first 
essential before a search for a superior germ plasm is 
begun. 

All this makes the work of the plant breeder very 
complicated and yet very fascinating. The tasks of pro- 
ducing crops that will be immune to all kinds of diseases 
and pests that attack them, crops that possess high yield 
and that may not be attacked by frost in Northern India, 
are all very interesting problems. These and many other 
related problems are a challenge to the best brains that 
this country can produce. 


The problem of classifying the soils of India at pre- 
sent seems to be engaging the serious 
irtlon *''*****" attention of the soil scientists of this 

country. But soil being such a complex 
factor we wonder how this work of classification would 
be carried on. 

When chemistry first began to attempt to solve the 
problems connected with soil, it was believed that the 
chemical olassifioation of soils would he tho most practical 
and the one which would be of more benefit to the farmer, 
if' That is, it was believed that soils may be classified accord- 

ing to the preponderance or the presence of certain 
chemical elements in the soil. Such a classification how- 
ever has been found not to he altogether satisfactory as 
soil is chemically a very complex substance, aud very 
I ranch dynamic in nature. That is, the changes which 

I take place in the soil are contiiiuons and often very rapid. 

The presence of certain chemical elements again does not 
always indicate the fertility or otherwise of the soil^ 
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although it may indicate the potential productiveness of 
the soil, as most chemical elements may be so held in the 
soil that they may not he rapidly available to the plants. 

The students of geology on the other hand seem to 
have laid more stress on the methods of classifying soils 
according to their geological origin or according to the 
geological processes involved in the evolution of the soils. 
But this method of classification also has its disadvanta- 
ges and is therefore being replaced by other systems. 

The method that is now more commonly adopted es- 
pecially by the Eussian soil scientists and also by those 
of the United States of America seem to be based largely 
on the study of the soil profile to a depth of about four to 
six feet. The American soil scientists, for instance, have 
been able to classify the soils of America iuto very broad 
groups, which are designated as soil provinces. These 
are further subdivided according to the nature of the pro- 
file into soil series. Finally the soils of the same series 
are classified into different soil types which represent the 
smallest unit of classification of a soil of any locality. 
Thus a ‘soil type’ includes areas of soil, having a uniform 
soil profile— uniform in all respects with regard to the 
number of horizons in the profile, their colour, texture, 
structure, thickness, chemical composition and the geolo- 
gy and character of the soil material. A ‘soil series’ in- 
cludes all areas of soil having profiles that aro uniform in 
all respects except that of the texture of the surface hori- 
zon. A ^soil province’ includes an area over which a 
given soil profile prevails in the mature soil. This area 
however need not be continuous, but on the other hand it 
may consist of a number of detached areas. 

Whatever may be the system adopted a proper survey 
and olassifioation of the soils of ludia is very disirahle. 
The experiences of other countries also should be used as 
»a guide for our work of classification. This survey and 
classification, it is hoped, will give agricultural workers 
a fairly good basis for a proper understanding of the soils 
of this country. 
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The retirement of Sir William Stampe, chief irriga- 
tion engineer of these provinces, from active 
Sir William gervice ’will, we understand, take place sbort- 
arape news will he heard with regret 

hy all those who are interested in the development of 
irrigation in these provinces, especially in the Allahabad 
district where a scheme for irrigating the southern por- 
tion of that area is now being mooted by him. A man 
with the push and energy of Sir William Stampe is hard 
to find. We therefore regret very much to know that 
his retirement is due so soon. 


This is the title of an article by Arthur Hunting- 
Why is ton published somewhere in this issue. It is 

America one of the several articles which have ap- 

Rioh? peared from time to time in various maga- 

zines and journals from different writers. This article 
is orginally an adress to a society in America and was not 
meant to be exclusively an article for The Farmer. We 
realized that there are various conflicting opinions on the 
subject, and we would therefore welcome articles either 
in support of or against the ideas put forth by Mr. Hun- 
tington. 

« * - # • 

The Animal Husbandry and Dairy Department of the 
A New Dairy Allahabad Agricultural Institute is going to 
Expert for ^ he greatly strengthened when a new dairy 
Allahabad expert, James N. Warner, arrives from 
America early in November this year. Mr. Warner is a 
graduate of dairying from the University of Nebraska 
and an M.Sc. in dairy industry from the Iowa State 
College, one of the foremost agricultural colleges in the 
United States of America. Mr. Warner had also had 
some practical experience in commercial dairies in Ameri- 
ca. We believe that Mr. Warner will he a distinct 
asset to the institution to which he is coming, and that 
he ■^ill be a very valuable help to India at this time, 


THE AGRICULTURAL SITUATION IN U. S. A. 

Mason Taugh 

Agricultural Engineer, Allaliahad Agricultural Institute 

The present situation in American agriculture, while 
somewhat obscure and rather rapidly changing in some 
aspects, is interesting as indicating possible future trends 
in the development of Indian agriculture. 

Just over 100 years ago, American agriculture was 
little different from the agriculture of India today. The 
plough used was of wood, crude and clumsy, and hand 
tools^were often preferred as in India to it for preparing 
the soil for certain crops. Hand tools were largely used, 
areas cultivated per family or per person were small and 
19 people were ablp to raise enough food for 20 to oat. 

The cotton gin was developed about 1820, the reaper 
in 1832, iron ploughs came into general use in this decade 
and threshing'machines came to be fairly common. The 
steel plough was developed in 1837 and was followed by 
hay-making machinery. Available unoccupied land made 
the utilisation of these machines fairly easy and. they 
came rapidly into use. The Civil War drew large num- 
bers of men from the fields and at the same time stimu- 
lated the demand for food to feed them, resulting in a 
tremendous further encouragement to the development of 
labour-saving machines. 

Coincident with the development of agricultural 
machinery, industrial processes and machines were 
being developed, transportation by rail and water was 
being extended and the men from agriculture were 
rapidly absorbed into industry. At times the two pro- 
cesses' of releasing men from agriculture and absorbing 
them into industry were not correlated completely and 
major depressions occurred, partly if not wholly because 
of this lack of correlation. 

Late in the last century, the internal combustion 
engine became a practicable source of power and just at 
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tlie turn of tlie century the automobile appeared. By 
1910 active efforts were being made to apply this new 
source of power to agriculture and the World War iu 
1914 to 1918 with, its greatly increased demand for food 
production coupled with the withdrawal of men from 
farms and factories for the armies and for production of 
munitions greatly stimulated these efforts, resulting in 
the modern farm tractor which had reached a considerable 
degree of perfection by 1920. This new source of power 
had several effects. Coupled with new types of imple- 
ments to go with it, the tractor made possible the econo- 
mical production of wheat, and other crops to a less 
extent, on land which with animal power could not be 
cultivated profitably. In the areas where animal power 
was being used, the substitution of tractors released the 
acres formerly devoted to growing food for work animals. 
Much of this land also was diverted to growing cash crops 
of grain for sale. 

Coincident with the latter part of this development, 
following the war, nations which had formerly imported 
large quantities of grain and animal products began to 
make horoio efforts to be self-sustaining in food crops. 
American tariff policy pointed the way for other countries 
by shutting out the manufactures with which they had 
formerly paid for food as during the war America had 
developed her own factories for making these things, for 
the most part. Other countries followed suit, imposing 
prohibitive tariffs and even quota erabargos. This shutt- 
ing off of foreign outlets plus the greatly increased 
production resulted in a large and inoreasing surplus of 
agricultural products. This depressed the price which 
Could be secured for the part of the crop which could be 
marketed to unprecedented low. levels. Attempts to 
remedy this condition with tariffs, coupled with attempts 
to restrict production, lost a large part. of the foreign 
market for cotton to other countries where cotton grow- 
ing was rapidly developed, and to a less extent the same 
thing happened with other crops. 


300 


TiaE ALLAHABAD EARMBR 


During the era of high prices during and just follow- 
ing the war, farmers bought laud at high prices, usually 
on mortgages on which high interest was paid. When 
the prices dropped and crops hecame almost unsalable, 
these mortgages became unbearable burdens and mortga- 
gees, largely insurance companies and other security- 
holding companies, had to take over the land in satisfac- 
tion of the mortgages. 

From about 1930 on, various attempts have been 
made through government action to restore the farmer to 
the relative position he had held before relative to indus- 
try in earnings and markets. These first took the form 
of loans on impounded products withheld from the market 
in the hope of rising prices ; later, production control was 
combined with subsidies for non-production to be paid 
from processing taxes on agricultural products. This was 
declared unooustitutional and stopped in a short time. 
An effort is now being made to secure somewhat the same 
results through a programme of “soil conservation”. 



As was to be expected, when a tremendous new 
country was opened up and put under cultivation by 
people from old lands where natural forces bad been 
stabilised as the result of centuries of similar conditions, 
inadequate attention was paid to the soil erosion result- 
ing when land was taken from forest or grass and put 
into crops requiring annual ploughing, if not interoulture. 
As long as land was plentiful, any areas seriously 
damaged by erosion could bo abandoned and others 
substituted. The stage has now been reached where 
there is little or no land really suitable for cultivation 
which has not been more or less occupied. While the 
problem of erosion, both by water and by wind is no new 
problem, (the Mississippi valley, as the Ganges valley, 
is a fill made by the results of erosion in the past and 
thei’e are areas in the Mid- West where wind-carried 
deposits are two hundred or more feet thick) and while 
agitation for more atteution to its prevention has been 
carried on for 25 years or more by agricultural engineers, 
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it is only in. the last few years that the problem has 
seriously caught the attention of the public or of govern- 
mental agencies. 

When the Agricultural Adjustment Administration 
was declared illegal, a rather comprehensive programme 
was worked out based ostensibly on soil conservation 
and improvement. Instead of leaving land idle, farmers 
were to be paid a subsidy for putting into effect a com- 
prehensive programme of terracing, building of soil saving 
dams and the growing of cover crops and of crops which 
were not considered responsible for “unmarketable 
surpluses”. A farmer was not eligible for “benefits” un- 
less he adopted the whole programme for a period of years 
and put himself more or less completely under the direc- 
tion of Agricultural Department officials. This conser- 
vation programme, designed to reduce erosion, has been 
coupled more or less with aprogramme of loans to refinance 
mortgages and the buying up of so-called “sub-marginal 
land” for reforestation. 

Simple as it may sound in this statement, this pro- 
gramme has not been without complications. Mechanical 
methods of erosion control, such as terracing are fairly 
well understood and while much progress has been made 
in methods of carrying out the work, the principles 
have not been much changed. The equipment has been 
greatly improved. The greatest problems have arisen 
over the crop substitution part of the programme. If grass 
is to be substituted, this means a lower income and an 
increase in animal production with consequent possible 
disastrous lowering of prices. Something can be done 
in substituting crops now imported but that disturbs 
export markets. There has been some development 
along the lines of new crops as for instance the soy 
bean which has increased to’ some 7 or 8 times the former 
production in a few years and much of the increased 
production has gone into more or less new uses, though 
there is inevitably some displacement, some substitution 
for other products. 
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There is a great deal of discussion as to just what 
is a surplus — as to whether the amount sold is a function 
of the price, TJndouhtedly in some cases a reduction 
in cost will mean an increase in consumption but this 
is not true of all products. Advertising has increased 
the consumption of some things very greatly but in 
many if not most things^ there is a corresponding reduc- 
tion elsewhere. A rising standard of living seems to 
result not so much in an increase in quantity consumed 
but in a change in the selection and an increase in the 

variety of products, so far as food is concerned. 

What are the trends? In what direction is develop- 
ment likely to take place? The last few years have 
seen a very considerable increase in the amount of 
governmental regulation of agricultural production. 
Many argue for an increase in this; others are strongly 
favouring a decrease. Subsidies are insidious and onoo 
started are difficult to discontinue. It seems likely 
that there will be a continuance for some years at 
least of a considerable degree of governmental control. 
The extent will depend somewhat on the political party 
in power and on other factor.?, but I judge the tendency 
is for a oontinuanoe for some years. 

Agricultural practice is changing to meet ohanged 
eouditions. The trend away from animal power towards 
mechancial power and towards increased power controlled 
per man continues though the curve is not constant. 
During the worst years of the depression, there was some 
tendency to return to the use of horses but the numbers 
in use oontinued to decline, the change being in the rate 
of decline. As soon as conditions began to improve, the 
rate of increase in the use of tractors again increased 
and the demand for horses has declined materially. 

The availability of public relief has further increas- 
ed the previous difficulty of securing agricultural labour 
for transient emjdoyment and in some cases for perma- 
nent employment. The trend very definitely is in the 
direction of again organising and equipping farms on 
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tke basis of the family doing all its own work without 
hired help or with the aid of help hired permanently the 
year round. This has meant, developing machinery to 
care for the peak loads which had previously meant 
hiring transient labour. The combine is an example of 
this trend, especially in the recent development of small- 
er sized but highly efficient machines for harvesting a 
very wide range of crops and which are worked complete- 
ly by a tractor which pulls it. 

The tractor audits associated implements was origin- 
ally a large scale farming equipment. There has been 
great activity recently in developing smaller size trac- 
tors and complete lines of cultivators and planting equip- 
ment to go with it to enable the farmer having only a 
comparatively small area to work it with an efficiency 
approaching that of the large operator. The tendency 
towards large scale corporation farms seems to have halted. 
There is some tendency for groups of farms to he operated 
under the direction or advice of an expert, often if not 
usually a trained agricultural engineers, but operated by 
individual operators, either owners or tenants. 

The trend is very definitely in the direction of increas- 
ing the proportion of the total capital invested in equip- 
ments. and improvements such as buildings and a decrease 
in the proportion invested in land-. While there is a 
definite increase in tenancy in recent years, it is not all 
because of men being forced out of ownership by mortgage 
foreclosure. There is a considerable and probably increas- 
ing number who pi’efer to remaiu tenant s because they 
consider that their money invested in equipment and as 
working capital brings them greater returns than if 
invested in land — in other words, it is cheaper to rent 
than to own, in terms of their total net income from the 
capital at present invested. In other words, the farm 
is increasingly being recognised as a factory where certain 
vegetable and animal products are manufactured and 
that here as elsewhere, the efficiency of the factory 
depends primarily on the equipment used in the process 
{Continued on page 308) 


WHY IS AMERICA RICH? 


J3t Arthur Huntington 


Why is Amorioa rich ? 

Why arc we the most prosperous nation on earth? 
Simply beoauae by the use of power and equipment 
we have increased the output per worker until we are 
the greatest producers of all of the nations. 

We out-profluce our nearest competitor : 


England 

by 

46% 

Canada 

„ 

59% 

Belgium 


84% 

Germany 


133% 

Ozeolio Slovakia 

„ 

204% 

Austria 

„ 

250% 

Erance 

„ 

260% 

Holland 


866% 

Poland 


788% 

Italy 


1080% 

Japan 

Eussia 1 


1490% 

India 1 

„ IT) 

tore than 2000% 


In order that there may be no mistake let us for a 
moment consider some of those things which are com- 
monly supposed to render so much service and are basic 
in the development of the American people. Perhaps 
other nations may have failed to prosper as we have, even 
though they may have a greater measure of those things 
which wo seek. 

Is our prosperity our soil? If so China, India, 
Egypt, Belgium and many nations would far surpass us, 
for each of them have long made two blades of grass grow 
where we have made only one to grow. 
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It can hardly be onr climate for even in onr own 
country where the climate is the poorest the prosperity 
and wealth is the greatest. 

It can hardly he our superior intelligence. The 
scientist of Germany and the men of letters of England 
and the men of art from Latin Europe rank well up with 
our best. We are just beginning to learn of things 
which have been the common heritage of the Orient for 
untold generations. 

Is it our cheap labour ? Our men of industry think 
and talk in terms of cheap labour, yet those nations which 
have cheap labour are far down the scale. Even in 
America those industries which pay a low wage are the 
least prosperous. No! Prosperity and wealth are both 
measured in terms of high wages and high living 
standard. 

It can hardly be Unionism, or Corporation or Co- 
operation. 

American labour is less than half as well organized as 
England and the caste system of India is Union Labour 
gone to seed. If it were Unionism, India should be more 
prosperous than England and England more prosperous 
than America. 

Corporations and Trusts do not create monopolies or 
profits. In America monopoly exists, not on account of 
organization or high prices, but by producing a product 
so cheap that none can compete. 

No cooperative agency can compete with America’s 
mass production, low cost methods. Prosperity does not 
come with a high price. Our greatest fortunes have 
been made on a multiplicity of small profits. 

It can hardly be tariff. Many nations boast of tariff 
walls which are higher than our own, yet our manufac- 
turers and farmers are able to go over these artificial 
barriers at will. Spain with the highest wall of all and 
iingland with her Free Trade fail to compete. 

At home those industries which have depended most 
on the tariff protection, generally speaking, have the 
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lowest wages and are the least prosperous, whereas those 
which have gone into the markets of the 

asking protection at home nor recognizing tariff walls 

abroad, have the highest standard of prosperity and pay 
the highest labour wage. 

It is neither water power nor water transporta- 
tion. The great water powers of the world are 
loped and many which are developed are unable to 
pete with our modern steam plants and the 
waterways of the world have failed to oomiude 
ordinary land transportation. Our own Mississippi could 
not compete with the immature rail sysetra of a 
tion ago. The canals and waterways of huropc must 
receive government protection to survive, ihe Omud 
Canal of China has fallen into decay because it has been 
unable to compete with the wheel-barrow. We 
beginning to learn that tonnage handled through effloiont 
teminals and low overhead charges and not the actual 
haul are the dominant factors in transportation* 

It is not permanent construction. Egypt ranks first 
in the perraanenoy of its construction and is followed by 
China, India and the older cities of Europe. Our most 
prosperous cities are those in which the useful life of a 
structure is the shortest and the most prosperous indus- 
tries are those in which the e(iuipment becomes obsolete, 
the soonest. . - 

While each is a factor our prosperity is not our soil 
or our climate or the utilization of our natural resources 
or tariff, or intellect, or the permanency of our institu- 
tions or our ability to make two blades of grass grow 
where only one grew before that gives us our pre-emi- 
nence. 

Our wealth is a production wealth. Our motto has 
been, to make one man produce that which took two 
men to produce before and to make one dollar do the 
work of many dollars ; to never exhaust our man power 
performing those tasks which can ho entrusted to a 
machine. 
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It has not been built up out of excessiYs profits but 
out of small profits and at a cost so low that none can 
compete. Each workman has become the director of a 
machine which produces an output equal to the produc- 
tion of many men for which he has received the highest 
wage per day known to history and the lower wage per 
unit of output than any of the cheap labour nations. 

Nations are civilized in proportion to their ability 
to release workers from the arduous task of producing 
food, clothing and shelter and to efficiently employ them 
in producing those things which are associated with 
higher standards of living. They are roughly prosperous 
in proportion to their ability to multiply the producing 
ability of the workers with the use of power and equip- 
ment. 

By such means America has been able to multiply 
the producing ability of the workers 35 fold as compared 
to the producing ability of those workers not so equip- 
mented. Our closest competitor is Great Britain which 
only increased the production per worker by 24 fold. The 
wealth, the wages paid to labour and the living standards 
of the two nations are roughly in the proportion of 35 
to 24. 

Let us compare the ability of the nations of the 
world setting opposite each its abilit}’^ to increase^ the 
production per worker by the use of equipment efficient- 
ly used, 

America > • 35 fold 

Great Britain .. 24 

Canada ..22 

Belgium .. It 

Germany ,.15 

Ozeoho Slovakia .. 11.5 

Austria .. K 

Francs ..9. 

Holland . , 7. 

Poland ■ . . 4. 
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Italy •• 

Japan •• » 

Eussia ..1-6 •• 

India .. 1.4 „ 

Ohina ..1-3 n _ 

Man sets paid for what he produces and America s 
wealth is the reward of the prodoomg ah.hty of her 
workers. Her livmg stoudaids and her roprd adwanoo- 
meiit in the councils of the world are the reward of a 

just and liberal use of this machinery and power made, 

mass production wealth. 
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of manufacture. Land is only one item of eq.uipment and 
its relative place of importance is decreasing, m terms ot 
capital invested. 

To sum up : (1) The last two or three decades have 
been the culmination of over a century of reorganisation 
of agricultural practice. (2) The change has been greatly 
accelerated recently, resulting in a very severe depression. 
(It is recognised of course that there were other factors 
involved in causing the depression.) (S) Eecent trends 
arc a greatly increased governmental control pt agricul- 
ture; a continued tendency to replace animal with 
mechanical power; a decrease in the supply of transient 
labour; the development of equipment to care tor the peak 
labour loads of the farm without hiring casual labour; a 
halting if not reversal of the trend toward corporation 
farms; and an increased appreciation of the value of 
equipment in the farming process with the result that an 
increasing proportion of total capital invested is going 
into equipment, building, etc. and a decreasing proportion 


POULTRY KEEPING IN INDIA 

By W. B. Chestee 

Student^ Allahabad Agrioultural Institute 


As India lias been for ages the original habitat of 
the different varieties of jungle fowl, what is more proba- 
ble than to picture the people living in village in by- 
gone ages near the haunts of the jungle fowl as being 
some of the first of mankind to domesticate the wild fowl 
and use it for their own benefit. 

The foundation of all real progress and improvement 
in breeding fowls emanated from the sport of cock-fighting, 
and it is to this sport that we owe so much, wherever 
fowls have spread. 

An interesting record on “cooking” written in 1883 
by a Nawab of Bampur, shows how keen was the interest 
taken in cock-fighting in those days. 

The majority of the people of India take no interest 
in fowls. The Hindus, except those of the very lowest 
castes, look on them as unclean, and are not permitted by 
religious rules to keep them. The Mohammedans, Sikhs, 
Christians and many others, however, have no such scru- 
ples and as they form a very considerable portion of tbe 
population, they should be encouraged to keep poultry 
in a clean and proper manner. 

The keeping of handsome fowls appeals to the Indian 
of culture as he is always an admirer of the artistic 
and beauty. 

The possibilities of poultry farming on a large scale 
iu India are at the present time limited. There are not 
many commercial egg farms, such as are seen iu the 
West, for the supply of eggs, but there is no reason 
against their ultimate establishment, especially near large 
cities. A very lucrative business is carried on by breed- 
ers of pure bred fowls who find ready purchasers for 
settings of eggs and chicks. In most parts of India the 
climate during the early part of the year is admirable for 
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rearing cliickena. The personal character of the attendant 
is a Yery important factor in poultry work, as no luay, 
careless person can eyer succeed in this industry. 

The question of climate is not so great an obstacle as 
might he supposed. Fowls are most adaptable creatures 
and will soon accustom themselves to any environment 

provided they are not unreasonably exposed to tHe tro- 
pical sun, hot winds, monsoon or winter rains. , , , 

There is no business or industry that can be started, 
on such limited capital as poultry farming, hut any one 
starting a poultry farm should possess enough money 
to carry him over the first year. Until one gets to under- 
stand one’s fowls, how to treat and feed_ them properly, 
one cannot expect to make a profit. It is much wiser to 
begin in a way with just a pen or two of first class 
stock, working at these while you are still carrying on 
your profession or business, and then when you wish to 
retire and still add to your income, you will have had the 
necessary experience to launch out into a large farin. 

Half the battle is to start with good stock and the 
other half is to have the ability to manage it well. _Buy« 
ing cheap bargains in poultry is a mistake, quality is far 
more necessary than quantity. An inferior pen takes 
up as much room and cost as much to feed as one of the 
first class quality, aud in most instances the inferior hen 
does not lay a sufficient number of eggs to pay for her keep, 
whereas a first class oue should give you a considerable 
return per year oveiv her feed and keep if managed on a 
commercial basis, i • i, 

Eememberthat the strain, or family, from which 
your bird has been bred is of more importance than the 

breed. . . -n, 4. 

Tbe conditions of poultry keeping in tbo East are 
very different to those prevailing in other countries, 
therefore the beginner, to be successful, must become 
acquainted with local peculiarities. In the warm and 
genial climate of the East, elaborate fowl-houses, are 
necessary, neither do the fowls require such heat pro- 
ducing food. 


POtTLTRY KEEPING IN INDIA 


311 


Birds kept iu confined though, roomy runs appear to 
do the best out here, and a loose sandy soil is the most 
suitable for them. This is reckoned as poor land from an 
agricultural point of view, and is therefore cheap to 
purchase, but it makes ideal runs for fowls, and after 
some lime this poor land, after being impregnated with 
poultry manure, -will prove extraordinarily fertile for 
market gardening, fruit growing, etc. If the value of 
poultry manure were more appreciated, zarnindars and 
landowners would be more anxious to adopt poultry 
farming in order to improve their so-called waste land. 

For the farmer who works along business lines 
poultry should figure prominently amongst the most 
profitable members of his livestock. During harvest time 
there is plenty of loose and damaged grain to be collected 
for the animals. At threshing time, too, much grain 
which is often wasted can he recovered for the birds. 
If the farmer makes butter he will find himself with 
much valuable food by way of skim milk. 

Even to the owners of suitable gardens poultry 
keeping should appeal. Pew animals give a quicker 
return for food consumed than poultry. In gardens 
attached to country residences there is always plenty of 
surplus and waste vegetables that come in useful for the 
poultry, and in normal times the scraps from the kitchen 
are on the heavy side. These can be turned to the best 
account where poultry is kept. 

In all national pursuits the Government should do 
its utmost to help those concerned. Especially should 
this be so where the production of the nation’s food is at 
stake and where the producers are endeavouring, to blot 
out imports from foreign countries and retain the rupees, 
annas and pies for the people of their country. It is 
not, therefore, too much to ask the Board of Agriculture 
to take these home industries under its wings in the 
only way that is practical. In other countries small 
producers seem a power, and if such is the reason of their 
success the road must be made easier for our own small 
holders, smaU farmers and even cottagers, 


POTATO AND ITS CULTIVATION 

By T. S. Kathorb 


The potato originated in Soutli America. One group 
of potatoes probably originated in Chile while other variet- 
ies have their independent origin in the Peruvian plateau.. 
The first known reference in literature about potato is 
found in Cieca’s “Chronioles of Peru” published in 1563 
which states that it was a common source of food in Peru. 

According to Carrier (1923), potato was probably 
brought to England about 1586 by Sir Francis Drake 
who obtained it from the West Indies. 

It then slowly spread into all European countries and 
has now become so important that it is perhaps the most 
popular among the root crops and is taken practically 
every day along with other articles of food. 

It is not certain as to when it came to India, but its 
use as food has become prevalent among all classes of 
people. 

The potato plant belongs to the genus Solarium^ which 
includes over 700 fairly distinct species. But those of 
specific rank possessing tubers are only six in number, 
the common potato (S. iuherosum) being one of them. 

The stems above ground are angled, generally erect, 
with winged margins and the leaves compound-pinnate. 
The flowers are produced in terminal cymose' inflores- 
cences. The fruit is a globose smooth berry. 

The tuber is composed of four parts, namely the skin, 
the cortical layer, and the outer and inner medullary areas. 
The inner medullary is called the “Coro” It is watery 
and spreads irregularly from the centre. The skin makes 
up 2. 5 per cent of the tuber, the cortical layer 8. 5 per 
cent, and the outer and inner medullary areas 89 per cent. 

The potato contains 78. 3 per cent water, 2. 2 per cent 
protein, 18. 4 per cent carbohydrate, mostly starch; 1 per 
cent ash and 1 per cent fat. 
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The composition of 
given as follows: 

different 

parts of the 

potato is 

Stakch 

Nitbogbnous 

MATIEB 

Wa'ieu 

Cortical layer and skin . . 

19.42 % 

1.99 % 

74 79 % 

External medullary area . . 

16.29 „ 

2-14 „ 

77.14 „ 

Internal medullary area 

11.70 „ 

2.70 „ 

82.1G „ 


The starch, decreases towards the centre while tlie 
nitrogenous matter and water increases. 

The quality of potatoes is based on the character of the 
flesh when cooked and is of three kinds: mealy, soggy and 
waxy. The mealy ones have a high percentage of starch 
and such potatoes are preferred in America. The soggy 
ones have a high percentage of water and a low percentage 
of starch. When cooked the material remains heavy pd 
moist. These potatoes are preferred in European countries. 
The waxy ones are half way between the above two 
qualities. W ar.iness is a character also found in new 
potatoes which also possess a high percentage of protein 
relative to starch. 

The potato is used to a great extent as food, especially 
in some European countries. The chief article manufactur- 
ed from it is starch which is used for laundry purposes, 
for sizing paper and textile and various other purposes. 

« « « * 

Potato is a cool weather crop; both quality and quan- 
tity being adversely affected by high temperatures. 

The potato plant is most sensitive to both drought 
and excessive moisture. The great hazard is drought. 
The condition is well fulfi.lled by evenly distributed 
showers. An abundant supply of moisture is very impor- 
tant at the time of tuber formation and practically a 
thoroughly dried soil at the time of harvest. 

Potatoes require a rich soil. .The plant food materi- 
als in the soil should be readily available. Since the con- 
trol of moisture present in the soil is most important in 
the production of potatoes, hence the physical condition 
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should be such as to keep the optimum moisture in all 
cases. 

“A deep sandy loam rich in organic matter with 
good natural drainage is an ideal potato soil.” 

In order to develop and maintain satisfactory soil 
conditions for potatoes, legumes should be grown. 
Manure and crop residue should be returned to the land 
and a suitable crop rotation should bo planned, 

Newly cleared forests are especially desirable for 
potatoes, It is of great importance that the soil bo not 
only fertile, but in a good mechanical condition: loose, 
friable, deep and mellow. The crop does specially well 
after a good green manuring crop. The soil should be 
ploughed deep as the tubers are generally formed with- 
in 6 inches of the surface. 

Except on rich garden soils or soils abundantly sup- 
plied with humus, the be.st fertilizer for potatoes is well- 
rotted barnyard manure. Wlieu applied directly to the 
potato crop, the tubers are likely to be scabby. It is 
therefore usually applied to the previous crop, but in such 
abundance as to leave the land well-prepared for potatoes. 

In the culture of potatoes the soil should be ploughed 
deep, and the seed bed should be kept loose. Ploughing 
should he done preferably to a depth of 8 inches. The 
land may be cultivated any number of time according to 
needs. Each cultivation is followed by harrowings and 
cross-harrowing to break down clods and tear up weeds 
and then weeds are finally collected with a chain harrow 
or by hand labour and burnt or removed from the field. 

After the land is well ploughed aud harrowed, it 
should be set up into ridges, usually with a double mould- 
board plough. The field should be as long as possible 
and the ridges should be at right angle to the main 
irrigation channel. The ridges made with a ridging 
plough may not be absolutely straight but must be fairly 
so. The distance between two ridges must he about 
twenty-four inches. 
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The luimber of varieties - 
in this country are numerous, 
ones are Phulwa, Kabara, 
Madras, Shillong, etc. 

Potatoes deteroriate in 
hence as far as possible the 
now and then. 

A good potato must have 
qualities: (1) earliness, (2) 
(4) disease resistance and (5) 
shin. 


of potatoes commonly grown 
but some of the well-hnown 
Patna, Pahari, Darjeeling, 

the plains very rapidly and 
seed must be changed every 

i one or other of the following 
good flavour, (3^ high yield, 
) handsome shape and clear 


The best time for planting potatoes varies with the 
locality and also with the earliness or lateness of the 
variety. The sowing in this pr'Ovince should be done after 
all fear of late rain is over, say about the 20th to the 
Slat October or even later. 

In general, the potatoes should be planted 2 to 3 
inches deep. Where the soil is warm, light and^ well- 
drained, deep planting provides m ore favourable moisture, 
and temperature conditions. 

The average rate of planting is from 8 to 10 maiinds. 
The size and the distance of planting determine the 
quantity required. By increasing the rate of planting, 
the yield is increased hut the yield per hill and the size 
of the tubers are reduced. The rows should be 2 feet 
apart, with the hills 10 or 12 inches apart in the row. 

Whether all the plants come out within a fortnight 
or not the first watering should be given within 10 to 16 
days after planting. The tardy sprouts will come up 
after the watering. If seed potatoes are kept indoors 
under a heap of moist straw or over damp sand for a week 
or so before planting the sprouting will he quicker and 
more even after planting. Hoeing should be done within 
a week after watering. The first earthing up should he 
done when the plants are six to nine inches high. Then 
two waterings at the interval of a fortnight and then the 
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second earthing. If tire soil looks dry, another irrigation 
should be given after or before the two earthings at once 
in ten days. Three to six irrigations are necessary 
according to locality. But in some places potatoes are 
grown even without irrigation, which is exceptional. 

Cultivation is one of the important factors in the 
production of potatoes, and the time of cultivation is as 
important as the number of cultivation. The soil should 
be stirred as soou as possible after each irrigation. Pota- 
toes should ordinarily be oviltivatod once every ten days 
during the early growing period. It is a good plan to 
ridge after the tubers begin to form in order to prevent 
exposure to the sun, as this may cause a second growth. 

The first cultivation should be deep and close to the 
hills in order to loosen the soil which has been packed 
by various means. A light harrow or weeder should be 
run over the field. This will kill the weeds that are just 
starting. Harrow the field again about 10 days later 
and again when 3 to 4 inches high. This harrowing, 
especially if the teeth are slanting backward, will not 
harm the young potato plants, but will keep the weeds 
down. Thereafter cultivation between rows should be 
shallow and frequent throughout the growing period. 

The early crop of potatoes may he dug and harvested 
just as soon as the tubers have reached marketable size. 
With the main crop, however, the potatoes should he left 
undisturbed until the vines are dead and the tubers well 
ripened. If the tubers are immature, the skin is tender 
and easily rubbed ofi:‘ in handling. The crop may be dug 
by hand with a I-tined fork or a potato hook, but in 
large fields the expense will be lessened by using some 
of the many potato diggers now found on the market. 

Because of the prevailing high prices of potatoes 
early in. the season, harvestiug of early varieties usually 
begins before the crop is mature. The attraotivoness of 
the price (leterinines very largely the time of digging. If 
the price is high, harvesting should begin earlier and 
continue more rapidly than if the price is low. As a rule, 
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the loss in yield by early harvesting is coinpensiited hy 
tbe higher prices. Immature tubers are perishable and 
are marketed direct from the field. Potatoes to be stored 
for home use are harvested when matured. 

In the plains of northern India potatoes are generally 
harvested in February and March, but rarely in January, 
In January, only the early sown crops are harvested. 

The yield of 100 maunds to 150 maunds per acre is a 
fair outturn, though as much as 300 maunds per acre is 
sometimes obtained. 

Potatoes are kept over winter either in a cool dark 
cellar or in pits made in the field. In the field a good 
size for pits is 4 feet wide, 4 feet deep and about 6 feet 
long. The pit should be filled heaping up and 6 inches 
layer of straw or hay spread over the pile and a little 
earth. The jpile may be left thus for the potatoes to sweat 
and cool off until the approach of cold weather, when it 
should be covered about 18 inches deep with earth and 
2 feet deep with barnyard manure or straw. Potatoes are 
greatly injured by freezing, being made unpalatable 
and unmarketable. For a proper storing of potatoes the 
temperature of a storage room should be about 40” to 46®F. 
at the beginning of the storage period, and then gradually 
lowered to 34"’ to 36"F as the season progresses. Due to 
poor ventilation, the temperature rises and potato acquires 
sweetish taste due to the formation of sugar which is 
undesirable. Places which are too hot and damp are 
very bad for storing potatoes. Humidity may be con- 
trolled and can be reduced by scattering Ca 0 l 2 or lime 
over the floor and may be increased by sprinkling water 
on the floor. Yentilation and light for the storage room 
are also important and must be well taken care of. 
Lack of ventilation causes decay while an abundance 
of light causes greening of potatoes. 

Due to the above reasons, potatoes stored in the hill 
stations are much better than those stored in the plains. 
Seed potatoes from hill stations when sown in the plains 
show a better outturn than those stored in the plains. 
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Potato diseases are very grave lia/ards to potato pro- 
duction. Potato diseases may be classified into three 
main divisions, (i) those due to organisms that live 
fi’oni year to year in the soil, [ii) those orgainsins that 
live in storage I’oom, and («Ve) those caused by air-borne 
spores. 

The first type of organisms are difiicult to control. 
They may live in the soil for several years and may not 
be destroyed at all. But the seeds may be treated by 
formalin or rnorcuric chloride (corrosive sublimate) and 
organic mercury compounds. The formalin treatment is 
one pound (pint) of formalin to .'.0 gallons of water. 
Mercuric chloride is a violent poison and care should bo 
taken to handle it, potatoes not used for seeds should be 
buried or burnt. Its proportion is 4 ounces of it to 30 
gallons of water. Organic mercury compounds are new 
as yet. Their treatment is one pound of oumpound to 
2| gallons of water. They are also poisonous and caro 
should be taken in using them. Diseases caused by 
airborne organisms are very well controlled by spraying 
bordeaux mixture. 50 gallons of spray per acre is suffi- 
cient. 

The most common diseases found on potato are 
(1) late blight, (2) early blight, (3) common scab, (4) rhijs- 
octonia, (5) blackleg, and (6) Fusarium wilt. 

Amongst the numerous insects that attack potatoes 
the following may be mentioned:— 

(1) Potato Aphis {Macrosephum solanifoUi). They 
are what we call plant lice and the best way to 
control them is to spray nicotine sulphate or 
free (4%) nicotine and soap solution The rate 
is 2 lb. of soap to 50 gallons of water. 

. (2) Blister bettles: — (Moloidm). They are bluish 

. black in colour and of other colours also. Bor- 
deaux mixture works spleudidly but if it is not 
available, use barium or sodium fluosilicate at 
the rate of: 2 lb. to 50 gallons of water. 


PREPARATION OF PEANUT-MILK’ 


1. Preparation of peanut meal . — Shell the peanuts 
and dry them in the sun for several days. If yon desire 
the milk for young babies, remove the skin by pouring 
boiling water over tlie shelled peanuts and then allowing 
them to stand till the water cools, and the skin may easily 
be removed by hand. 

After the skins have been removed, put the peanuts 
in the sun for several days. 

If the baby is three months old, leave the skins ^ on 
the peanuts, grind in a food grinder or pound them in a 
mortar. Then put them in an oil-press and press out as 
much of the oil as possible. Various methods may be 
tried for removing the oil. 

After the oil has been removed the resultant product 
is peanut-cake. When dried put the peanut cake _ into a 
mortar and pound to a fine meal, then sift it until it is 
very light. For this purpose we use the winnower which 
the native women use for separating the chaff from the 
grain. 

2. Preparation of peanut-milk. 


Ingiiedients : 

Peanut meal — grams 70. 

Banana mashed— -grams 10. 

Egg— one. 

Water — one quart. 

(Calcium carbonate) or Lime Water, 

Add the boiling water little by little to the peanut 

meal, rubbing well after each addition so as to make a 
fine paste. Let it come to the boiling point for five 
minutes longer. Remove the boiler of the milk from the 


•* Erom the materials supplied to us by Agricultural Missions Foundation, 
Inc. New York, N. Y. 
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stove and pour back and 1‘ortb from one container to 
another until it is cool. That procosss gives it a natural 
milk appearance. Add the calcium and the egg that has 
been well beaten. Mash the banana until it is a smooth 
paste and add to the milk. Treat the milk as if it were 
cow’s milk and make the desired formula. 


For babies under three months of age, syrup or brown 
sugar is used in place of banana. Honey and cane sugar 
have been tried but it is difficult to keep. 

[The above recipe was prepared by Miss Esther 
Bjork, nurse, W.F.M.8,, Kambini, lahamhani, Portuguese 
East Africa.] 

Another reciim for peanut-milk is as follows : — 

3. Preparation of peanut-milk — Used in Africa for 
infant feeding. 

To MAKE ABOUT ONE QDAET : 

Peanut meal— grams 70. 

Calcium carbonate — grams 10. 

Water (Sterile)— 1,000 o.o. (one litre). 

Banana. 

Method .•--'Ruh the peanut meal in a large mortar 
with a pestle until it has been reduced to a fine soft 
powder. Add the water little by little, rubbing well 
after each addition so as to have a smooth paste. To this 
paste add the calcium carbonate and triturate thoroughly 
in suspension. Allow the mixture to stand for a short 
time until there is a sediment and then pour off the upper 
fluid. Agaiu triturate the sedimeut until smooth and 
then gradually add the fluid which has been poured off, 
triturating thoroughly as before. Repeat this process 
until the mixture is smooth. The result should be a 
smooth milk-likc emulsion. 


AN OLD BOYS’ ASSOCIATION OF THE ALLAHABAD 
AGRICULTURAL INSTITUTE 


Last year at tlie Old Boys’ Day the question of an Old 
Boys’ Association was thrashed out hy the old boys who 
were present and it was resolved that a local committee of 
the old boys should he formed to frame a circular letter 
and invite the opinion of all the old hoys about starting 
this association. The letter was framed, printed and 
published in the Allahabad Pabmee, Yolume XI, Xo. 1, 
January 1937. Nearly three hundred copies of this letter 
were sent out during the current year, and the abstract 
of certain letters which we I’eceived and which contain 
definite suggestions, are given below. I am sure there 
are many other who have valuable suggestions to make 
but somehow did not get au opportunity to make sugges- 
tion. 1 request our old boys who are subscribers of the 
Allahabad Pahmes, through the esteemed pages of this 
magazine of our Alma Mater, to come forward with their 
suggestions. Let us create a medium by which we can 
renew our connection of brotherhood, and through it help 
those unfortunate brothers, who have not been able to 
secure jobs and rejoice over the fortune of those who are 
holding good positions. 

I would suggest the following for the effective 
organization of our Old Boys’ Association. Let the Prin- 
cipal be made president and one from among the old 
boys vice-president. Let two joint secretaries be .elected 
one to be from the old boys, preferably from among those 
living in or near Allahabad, and one from among the pre- 
sent staff and students. Personally 1 would like to see 
all the otfice bearers elected from among the old boys, 
but this may not work effectively. If the majority on the 
executive body be from those who are very closely and 
directly connected with the Institute or irom those living 
in and near Allahabad, the organization may work effect- 
ively. 
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This plan may be tried only for some years until 
our old boys are able to run the organization themselves. 
All old boys are requested to become members. The 
membership fee is Rs. 2 per year. 

A. Datal Chand, M.A., B. So. Ao., 

F, R. H. S. (London), Secretary. 

Mr. T. Ahmed, I. B. D., Manager, Government Cattle 
Farm, Eanapara, Garrhati, writes : — I quite agree with 
you and appreciate your idea about the organization of 
the Old Boys’ Association and the old boys may gather 
once in three years if not annually. Probahly any time 
between May and October would be suitable for this 
gathering. Oh ! how glad I would bo amidst old friends 
to exchange our thoughts and ideas. Certainly it would 
give me a great pleasure to be present there if such an 
organization is established”. 

Mr. D. H. Anjaria, Inspector, Poultry Farm, Govern- 
ment of Bombay, Poona, writes ” I fully support the 
idea and am ready to be its member and'pay the necessary 
donation. I feel strongly that all Dairy Diploma holders 
should become members of this association. I have full 
faith in the present committee of the local old boys and 
request them to draw up laws and bye-laws with the 
guidance of our experienced Principal, Dr. Sam Higgin- 
bottom, and other members of the staff. I agree that we 
all should meet once to pass the constitution of the asso- 
ciation.” 

Mr. K. Baja Rathnam, teacher in Boys’ High School, 
Nellore, South India, writes I fully concur with your 
views that the old boys of our college wbicb is grow- 
ing and turning out great work should be closely knit to 
their Alma Mater. I am sure that all the other old 
hoys share the same view. I thank from the bottom 
of my heart, all the organizers of the Institute Student 
Dnion for the step they have taken in celebrating the 
Old Boys Day,” 
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Reviews 


The Foods of a Hindu Village of North India. Oharlottk 

Yiail Wiser. 8u])erintemlent, PrinHmj and Stationer y, Umtcd 

Provinces, Allahabad. 1937. pp. 121. Prioe Its. 2-8-0. 

This book is the result of a careful study by u stu- 
dent of village life in Northern India. The author for the 
purposes of this study, seems to have taken great pains 
to acquaint herself with the food materials which aruused 
in an ordinary village home. This, together with re- 
ferences to the work on nutrition done not only in this 
country but also in other countries as well, makes the 
book a very valuable contribution in the field of economic 
studies of village life -in India. The suggestions and 
recommendations made towards the end of the book with 
regard to the diet for an Indian home in Northern India 
if followed will, we hope, improve the health and material 
well-being of the village people. The book therefore, 
should be of great value to all those who ate working 
amongst the village people in India. — (Editor) 


The Nature and Properties of Soils. T. Lvttieton Lyon & 

Harry 0. Bookman. The Macmillan Company, New York. 

Third Edition, 1937. pp. 392. 

This is a new edition of a very popular text book in 
Soil Science. The book has been brought more or less 
up-to-date and should therefore be substituted for an 
earlier edition of the book entitled “Soils, Their Properties 
and Management” published m 1927 and written by 
three authors : Lyon, Pippin and Buckman. 1 he authors 
of the new edition have reorganized the material and 
have placed certain emphasis on some phases ot soil 
studies such as the study of the soil profiles, the collindal 
nature of the soil and the organic matter in the soil, ims 
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edition also contains several references to soil mulches 
and as to whether they are beneficial for conserving soil 
moisture or to what extent they may help in the preven- 
tion of the rise of alkali to the surface soil. 

The book will also he found useful by practical agri- 
culturists as it contains -suggestions about the mainte- 
nance of soil fertility, the use of farm-manure and cornmer- 
oial fertilizers, the utilization of green plant manures, the 
application of lime for the correction of soil acidity and 
other undesirable conditions in the soil, the control of soil 
moisture, etc, — (Editor). 


Soil Conditions and Plant Growth. E. John Eosskil. Lowj- 

mans, Green Qo-, London, 1937 Edition, pp. 665 

This is the seventh edition of a book from the pen of 
Sir John Eussell who was here in India last year to 
review the work of the agricultural departments in this 
country. 

The book is a very useful reference book on certain 
phases of, the subject matter covered in the soil book 
reviewed above. This book treats such subjects as the 
soil con ditions affecting plant growth more elaborately 
than could be treated in an ordinary text book on soils. 
The changes in the organic matter of the soil, its mineral 
composition and the micro-organisms in the soil are also 
dealt with fully in this book. 

The hook is therefore to he recommended to students 
of agriculture who wish to make a special study of soils in 
their relation to plant growth. — (Editor). 
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A Plentiful Supply of Fresh 
Running Water is obtained 
by using the 


j KIRLOSKAR 

\ HOME SYSTEM PUMP 

! 

i Complete with i Bi H. P, Electric Motor 

I 

3 

^ For particulars please apply:— 

I Kirioskar Brothers, Ltd. 

i Kirloskarvadi (Satara). 

I Distributor s— 

^ WESTERN INDIA INDUSTRIES, 

137, OAMIHIIG STREET, CALOtTTTA. 


( iv ) 


M. S. VERNAL & Co. 


AGENTS fOR :- 


Icemaking and Eefrigerating Machinery, Milkeoolers 
and Dairy Plant. 

Diesel Engines and Agricultural Pumps. 

Small Bungalow Electric Lighting Plants, suitable for 
Farmhouses, etc. 

Small Pumping Plants for Farmhouses and Bungalows. 

Marine Motors of the detachable, portable typo for use 
on rivers and lakes. 

Oilburner Refrigerators for use where electricity is 
not available. 


Milk Processing Plants, Milk Bottles and j 
Weston Electrical Measuring Instrumonts, etc., etc. 


M. S. VERNAL & Co. 

P. O. Box 2320 

CALCUTTA 

Telegrams :-PbROUPI3SrE, Calcutta. 


please mention 'I’HB AttiPaBAp Faumeb 





FARM ACCOUNTS IN THE PUNJAB A 

Rs. a. X 

Studies on the Cost of Production of Crops. (Pub. No. 33) ..18 V 

Bulai Cultivation in Lyallpur District. (Pub. No. 12) .. .. 0 6 O 

Systems of Farming in Canal Colonies. (Pub. No. 16) .. ..0 8 O 

Farm Acooui/ts, 1926-27 (Pub. No. 19) .. .. 0 8 A 

Farm Accounts, 1927-28 (Pub. No. 20) .. .. .. 1 0 X 

Farm Accounts, 1928-29 (Pub. No. 21) .. ..18 x 

Farm Accounts, 1929-30 (Pub. No. 24) .. .. 1 8 0 

Farm Accounts, 1930-31 (Pub, No 26) .. .. 1 8 0 

Farm Accounts 1931-32 (Pub. No. 32) .. .. .. 1 8 A 

Farm Accounts, 1932-33 (Pub. No. 35) .. ,. 1 8 X 

Farm Accounts, 1&33- 34 (Pub. No. 46) .. .. • 1 8 X 

Farm Accounts, 1931-35 (Pub. No 61) .. ., .. 1 8 O 

* Just Published. ( ) 

Prices are Net 10% Discount on Complete Series ^ 

sse Reports are the results of independent and impartial research conducted by A 
rd of Economic Inquiry, Punjab, From the 1928-29 issue a section has been X 
n well-irrigation, and from 1931-32 another on cost of Tube-welt inigation. X 
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GOOD NEWS 

PRICES REDUCED!! 

Manufacturing economies make imssible substantial 
reductions in prices of Wall Wah. Ploughs, so we are passing 
the sarings on to our customers. 



Old 

pfiioEs ; 

N"bw PiircES 


Es. 

a. 

P> 

Es. 

a. 

P- 

Handle, brace and sweep . 

5 

8 

0 

4 

12 

0 

Mould hoard bottom ... 

... 5 

0 

0 

3 

8 

0 

Seeding spout 

.. 1 

12 

0 

1 

12 

0 

Total for set . ... 

... 12 

4 

0 

10 

0 

0 

With wooden beam ... 

... 13 

4 

0 

11 

0 

0 

We recommend that our customers 

buy the i 

above 

set 

at 

Es, 10 or Es. 11. 







Cultivator attachment 

.. 6 

0 

0 

5 

8 

0 

10" furrow maker 

.. 4 

12 

0 

2 

4 

0 

12" furrow maker 

.. 5 

8 

0 

2 

12 

0 

15" furrow maker 

.. 6 

12 

0 

3 

8 

0 

20" furrow maker (adjustable) 

.; 13 

0 

0 


... 



20" furrow maker, new design, not 

adjustable ... ... ... 6 0 0 

Shears, sweeps and other wearing parts are also available 
for replacements. 

Peliable agents wanted. For conditions, dealers’ dis- 
counts, etc., write to 

AGBIGULTURAL ENGINEER, 

Allahabad Agricultural Institute, 
Allahabad 

Please mention The Ai.i.4’HABAt) PARMBE 





SOMETBING NEW! | 

GOHSIDIR THESE FIVE IMPORTAHT FEATURES | 

OF THE U. P. PLOUGH I 

1. EOOHOMY * 

Outs production costs by permitting the' ploughing of bard * 
dry soils with oxen instead of tractors. Makes possible onlti- ^ 
vation of more land by better distribution of work throughout ^ 
the year. Hot weather ploughing is made possible, saving first ^ 
rain, organic matter of crop rafuBe and early planting 'with 
' resultant' incroased yield. ? ' ^ 

2. ADAPTABILITY . I 

It can be. used to invert soil, to plough the ground when -it is Jl 
hard and dry, and is the only entirely successful bullock * 

plough for making sugarcane furrows and ridges and for 
eartmng up cane. The plough operates suocessfully in a wide ^ ; 
variety'^of conditions. . ' 

3. DURABILITY i 

It is an all-steel plough with steel beam and handles. Shears 5(f 
can he sharpened by heating and hammering. It will give |jf ■ 
long low cost service. Ug' 

4. CHEAPNESS | 

In comparison with other ploughs of a similar size but able 5K 
only to ‘ invert the soil, the U. P. plough is cheap. With 
inverting and hard ground bottoms it is priced at Rs. 36 each, 

The furrow maker oosts an additional Rs. 15. # 

m 

5. INTERCHANGEABILITY * 

Loosen two holts and the bottom is removed. Any of the three * 
bottoms can be replaced by an nnskilled man tightening the ^ 

. ■■■ same. • ^ 

A splendid plough for the larger oultivator growing sugarcane. ^ 


For farther particulars write to: — ME 

AGRICULTURAL EMGINEER, | 

Allahabad Agricultural Institute, * 
Allahabad. ^ 

m 
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Please mention Thh AniiAHABAn FarKKB 



